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ADVERTISEMENT 


In laying its Memoirs before the Public, this Socie¬ 
ty does not hold itself as responsible for the facts or 
opinions which may be advanced on the various topics 
of Natural History that are discussed. These, accord¬ 
ingly, must be distinctly understood, as resting entire¬ 
ly on the individual authority of the respective Wri¬ 
ters who have favoured the Society with Communica¬ 
tions. 
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X. Outlines of the Mineralogy of the Ochil Hills. 

By Charles Mackenzie, Esq. F.L.S. F.W.S., ^Mem¬ 
ber of the Geological Society. 

(Bead 14 th November 1812.) 

If the true ends of science be promoted rather 
by careful observation than by vague hypothesis, 
the Geognosy of Werner has peculiar claims to 
admiration. Without the lofty pretensions which 
constitute the chief distinction of some specula¬ 
tions, it has established general principles, which 
facilitate the labours of the student, and prompt 
to continued exertion. A system which developes 
the great laws of nature, and is substantially im¬ 
proved by the examination of her works, is of 
all others the best calculated to promote every 
science j and accordingly we find, that mineralo¬ 
gy has made the most rapid advances wherever 
this has been fairly adopted. Formerly, miners- 
logical inquiries produced nothing more than a 
mere catalogue of localities ; but now many re¬ 
lations of individuals have been distinctly deter- 
von. in a 
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mined; others are daily ascertained, and the most 
doubtful will probably be accurately known at a 
period not very remote. The correctness of these 
observations, is shewn by the history of minera¬ 
logy within a very few years, during which there 
has been an immense accumulation of geognostic 
facts collected from portions of the whole known 
world. In Britain alone, has the comparative pro¬ 
gress of the science been unequal to the apparent 
ardour with which it has been pursued, and un¬ 
worthy of the example afforded by our indefati¬ 
gable and justly distinguished President. With a 
view of contributing as far as it is in my power 
to remedy this deficiency, I have examined the 
interesting district of the Ochil Hills ; and I now 
beg leave to lay the general results of that exami¬ 
nation before the Society. In many instances they 
will be found imperfect and unsatisfactory. It 
would have been gratifying, had it been possible 
for me to have made them more complete; but 
as circumstances render that wish unavailing, i 
trust that others, whose opportunities may be moie 
favourable, will be prompted to retrace my steps, 
to correct my errors, and to add new facts to thos 
I shall detail. 


General Description. 

Modern geographers consider the Octiil Hilh 
as the southern boundary of the Grampians; and 
in that point of view, the eastern portion may be 



MINERALOGY OF THE OCHUS. 


traced to the Seedlay Hills j while the western 
extremity should be regarded as a mountain-arm 
stretching into the extensive valley which reach¬ 
es from the verge of the Grampians, properly so 
called, to the shores of the Forth : but as the pre¬ 
sent object is to give a sketch of their particular 
structure, without entering more into their ge¬ 
neral relations than distinctness requires, it will be 
convenient to view them as a small mountain- 
group, which rises above the sea-port of Par- 
ton Craigs, on the right bank of the Tay, and, 
after having skirted the northern parts of Fife- 
shire, traversed Perthshire, bounded Kinross-shire 
and Clackmananshire, through a course of more 
than fifty miles, terminates on the river Allan, 
near Dunblane, in Stirlingshire. 

This group consists of a high chain, the loftiest 
point of which, at its first rise*, does not exceed 
three or four hundred feet; but more lofty f sum¬ 
mits occur to the westward, until Bencleugh $ and 
Dalmyatt, rear their heads at an elevation of more 

a a 


* Craig Law, above the village of Parton Craigs. 

+ The following are the most remarkable, going from east to 
west. Norman’s Law, Glenduchy hills, Ciaehert Craig, the hills 
of Abernetliy, Castle Law, Sea Male, King’s Seat, Bencleugh, 
Dalmyatt; besides many otliets which maybe traced iu the 
map, 

% Above the village of Westertown, &e. 
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than 2000 feet above the level of the sea. Several 
smaller chains may be traced in a course nearly 
parallel to that of the most elevated, particularly 
to the south, where they may be distinctly seen 
gradually diminishing, until they are lost in the 
adjacent valleys. In a few instances, as at the 
south-eastern extremity, they diverge from the 
general direction, forming small mountain-arms, 
which bound some lateral valleys of great fertility 
and beauty. 

The individuals of which this group is com¬ 
posed, are generally long round-backed hills, very 
richly covered with verdure, having occasionally 
conical and rarely tabular summits. Those of the 
first description, are most numerous between Par- 
ton Craigs and Abernethy, and those of the latter, 
between Dunning and the Tetts of Muckhart; and 
it is worthy of remark, that the former are more 
completely covered up than any of the other hills. 

The acclivities look to the north, and are gene¬ 
rally rapid, though there are some remarkable ex¬ 
ceptions to this observation. The declivities arc 
very gentle, except at Bencleugh, where they are 
in many places nearly precipitous. A very large 
proportion of the Ochil Hills are cultivated to the 
very summits, and nearly the whole of the re¬ 
mainder are excellent pasture. The' natural con¬ 
sequence of this is, that there are few openings, 
except in an accidental quarry, or some rare natu- 
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ral exposure *, circumstances which embarrass the 
mineralogist in no common degree. 

The dip of the strata, with very few exceptions, 
is to the south-east, corresponding with the decli¬ 
vities ; and the direction from north-east to south¬ 
west, corresponding with the direction of the 
whole group, which runs about half of its course 
from east to west, and then, changing its direction, 
runs from north-east to south-west. 

Springs are very numerous thrQughout the 
whole of the Qchil Hills; in some instances they 
form pools, in others hogs, and in inany they 
unite and give rise to several beautiful small 
streams, that meander through the neighbpurjng 
districts. The Devon, the Allan, and the May, 
are the most remarkable of these streamlets; and 
they pour their waters into the Forth, the Tay, 
and the Erne. 

The valleys are also numerous, separating the 
several chains, and the individual heights from 
each other. In general they are narrow, not ex¬ 
ceeding thirty or forty yards in width; their 
length depends on that of the chain, or mountain 
which they bound. These valleys are most nu¬ 
merous at the western extremity of the Ochils, 

a 3 


* Such is exhibited in the magnificent range of columns* 
yhich may be traced nearly from Craig4n«Crane to Clachert 
Crag. 
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where they are also most extensive. They im¬ 
perceptibly diminish both in size and importance 
to the eastward. It is, however, in the latter 
portion that the romantic valley occurs, in which 
the Lake of Lindores is contained. In this small 
spot, nature has crowded together all that can de¬ 
light the eye, and elevate the imagination. 

The Ochil Hills are bounded to the north and 
north-west by the Frith of Tay, Strath-Erne, and 
Strath-Allan; to the south-west by the vale of 
Forth; to the south by the vales of Devon, of 
Kinross, and of Eden j and to the east by the left 
bank of the Eden, where it is lost in the right 
bank of the Tay. 

The prevailing rock throughout the whole of 
the northern boundaries, is a dark brick-red Sand¬ 
stone, which extends as far as Callendar to the 
west, and to Stonehaven * to the east, and is in all 
probability the old red sandstone. The indepen¬ 
dent coal formation, according to Mr Bald f, forms 
the coal-field of Clackmananshire and Stirling¬ 
shire ; and the red sandstone, occasionally assuming 
the characters of conglomerateagain occupies 


* See Colonel Irnrie on the Conglomerate, Six. vol. 1. Werne*. 
nan Memoirs. 

Mr Balcl on the coal-field of Clackmananshire, vol. 1, 
Wernerian Memoirs. 

. is‘distinctly the case immediately to the north of 

isf% small opening made by the rivulet which empties 
itself into the Eden below the town. 
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nearly the whole of the valleys of Kinross and 
Eden; while grey sandstone, slate-clay, bitumin¬ 
ous shale, pitch-coal, and clay-ironstone, form the 
right bank of the Eden, to the south of St An¬ 
drew’s. On the left bank, which is more imme¬ 
diately contiguous to the Ochils, beds of sand, 
clay and marl have been observed. 

The rocks composing the Ochil Hills, occur in 
nearly the following order • 

1. Red sandstone. 

2. Amygdaloid. 

3. Grey sandstone. 

4. Limestone. 

5- Slate-clay. 

6. Claystone. 

7. Tuff. 

8. Basaltic clinkstone, 

9. Greenstone. 

10. Claystone porphyry. 

11. Felspar porphyry. 

12. Compact felspar. 

I. Red Sandstone. 

This rock occurs for the first time, in travelling 
from east to west, on the shore below BirkhilL It 
is also found in a quarry between Bambriech 
Castle, and Newburgh j in the small hills between 

a 4 
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Pitcaithly * and Dunning - s and to the westward of 
the latter place. Its colour is a dark brick-red, 
brownish red, and reddish grey. It is coarse¬ 
grained, occasionally it becomes conglomerated, 
as to the south of Dunning, where it rests on the 
reddish-grey sandstone, and contains considerable 
masses of quartz, fine-grained sandstone, and scales 
of silver-white mica. This sandstone is occasion¬ 
ally highly crystalline, bearing some resemblance 
to iron-flint. When the mica predominates, it 
assumes a slaty character, and decomposes into 
tables. 

It occurs distinctly stratified, dipping to the 
south-east, with an apparent direction from north¬ 
east to south-west. I have not seen it in con¬ 
nexion with any other rock, except below the 
Rumbling Bridge in the course of the Devon, 
where it alternates with a tuff; and at' the foot of 
the King’s Seat, near to the house of Harvieston f, 
where it rests immediately above a seam of slaty 
pitch-coal, six feet two inches thick. From the 
resemblance of its characters to those of another 
sandstone to be hereafter noticed, it is highly pro¬ 
bable, that they will he found to belong to the; 
same formation ; but as they have not been traced 
in distinct connexion, it may he well to keep them 


• This is a small village in Perthshire, celebrated for a mi« 
oeni spring,, to which considerable efficacy has been ascribed, 

+ The seat of my friend Craufcrd Tait, Esq. 



MINERALOGY OF THE OCHILS. 


9 


separate at present. At the base of Alva hill, it 
seems to lie below greenstone. 

In a small valley which traverses the Ochils, 
between Wormit Bay, and a lateral valley that 
divides Newton hill from Sanford hill, there are 
several small hillocks of an ironshot sand, which 
contains masses of this sandstone. It is probable, 
that they have been derived from the decomposi¬ 
tion of the red sandstone just described. 

Although it has not been accurately determined, 
it is highly probable, that this red sandstone, from 
the number of points at which it occurs, and the 
coincidence between its characters and those of 
the old red sandstone which occupies the adjacent 
valleys, that they will be hereafter found to be 
intimately connected. At present, I shall hesitate 
to fix the place of this rock in the system, and 
content myself with observing, that it seems to 
be the lowest of the series composing the Ochil 
Hills. 


II. Amygdaloid. 

On the shore between Parton Craigs and Balme* 
rino, (a district of nearly nine miles), a coarse 
Amygdaloid gradually passes into a finer variety 
of the same rock. The former of these consists 
chiefly of portions of the latter, binding together 
various substances. I could not discover the thick¬ 
ness of any of the beds; but I apprehend, from 
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having Seen a different rock at a small height 
above it, that it is inconsiderable. The basis of 
this rock is a greyish-green claystone, occasionally 
very much ironshot. The numerous cavities con¬ 
tained in it, are lined with white amethyst, flesh- 
red calcareous spar, white felspar, chalcedony, red 
flint, and common quartz. The chalcedony ap¬ 
pears to have been first deposited, and the quarts 
to have been the last. 

The amygdaloid sometimes becomes porphy- 
xyt'ic, containing crystals of felspar. 

It is difficult to assign to this rock its correct 
geognostic position. At Parton Craigs, it is below 
claystone porphyry. Near Newport, it alternates 
with basaltic clinkstone. At the western extre¬ 
mity of Wormit Bay, it is below the claystone, 
through which it seems to be connected with the 
tuff on the one hand, and with the claystone por¬ 
phyry on the other. On the water of Pargs, 
which runs from Damhead * to Abernethy, it oc- 
curs resting on a variety of greenstone, which is 
connected with the clinkstone. In this last situa¬ 
tion, it possesses a great variety of characters, 
being extremely coarse at one point, where a bed 
of clay-porphyry rests upon it. More to the 
southward, the vesicles in the amygdaloid become 


• Xhis place is about half way between Kinross and Aber* 
nethy. 
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very distinct, and contain, a flesh-red variety of 
felspar. 

This rock is traversed by veins of calcareous 
spar, which exhibit a sea-green colour, when fresh 
broken. 


III. Grey Sandstone. 

Above the amygdaloid*, beds of a yellowish 
grey sandstone alternate with tuff and claystone, 
which appear to be intimately connected with 
some varieties of the amygdaloidal rock. It con¬ 
tains a considerable quantity of scales of silver- 
white mica, and decomposes into slaty masses. It 
seems to pass almost imperceptibly into the varie¬ 
ties of claystone to be hereafter described. One 
variety of this rock has a very remarkable granitic 
appearance, and does in fact contain all the con¬ 
stituents essential to true granite. At the same 
time, however, it retains the distinctive characters 
of sandstone. 

The relations of this rock to the older rocks, is 
not clearly made out, except at Wormit Bay, 
where it seems to rest on amygdaloid. It occurs 
frequently between Wormit Bay, and the village 
of Dunning in Perthshire, It also occurs in the 
course of the Devon, where it may be seen alter¬ 
nating with the red sandstone, to which in all 
probability it belongs. 


At the western extremity of Wormit Bay. 
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Its general dip is to the south-east, and its di 
rection from north-east to south-west. 


IV. Limestone. 

In a quarry at the base of Park Hill, not far 
from Bambriech Castle *, a saddle-shaped mass of 
yellowish grey Limestone rests between beds of 
slate-clay and grey sandstone ; and above the new¬ 
est sandstone, there is a bed of greenstone, the up¬ 
per part of which is much decomposed. This 
limestone varies from an earthy to a highly crys¬ 
talline structure, resembling if not passing into 
calcareous spar. 

This is the only instance throughout the whole 
of the Ochils that I have seen limestone, although 
I have been assured, that other portions of it have 
been observed at a considerable elevation above the 
village of Abernethy. On examining the situa¬ 
tions to whichl was refer red, I could discover no tra¬ 
ces of limestone; from which I have been induced 
to suspect, that the popular belief is unfounded. 


* Bambriech Castle stands on a promontory of red sand¬ 
stone, which funs a short way into the Tay, from its southern 
bank, about three miles to the eastward of the small sea-port of 
Newburgh. Immediately to the south of the castle, the Ochils 
rise very rapidly, and receive different names. That of Park 
Hill, Is appropriated to the hill half way between Newburgh 
and Bambriech. 
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V. Slate-Clay. 

Thin seams of a bluish-grey Slate-clay, posses¬ 
sing the common characters, occur both above 
and below the limestone, separating it from the 
grey sandstone. 


VI. Claystone. 

This is a very abundant rock, and some very 
beautiful varieties of it occur in the course of the 
Ochil Hills. At Lucklaw *, it appears to pass into 
basaltic clinkstone; below Birkhillf, it alter¬ 
nates with sandstone, tuff and felspar, passing on 
the one hand into the grey sandstone, and on the 
other, through all the varieties of tuff and clink¬ 
stone, to the perfectly compact felspar. It is also 
found between the Yetts of Muckhart and Alva, 
below the clinkstone, with which it probably al¬ 
ternates. 

It is fine-grained, having a large flat conchoidal 
fracture, and an uneven cross fracture. It occa¬ 
sionally contains scales of silver-white mica, parti¬ 
cularly where it alternates with the sandstone and 
tuff, as it does below Birkhill. The colour is 
various, even in the alternating strata; the most 
common, however, is between pearl grey and isa- 


* This is a small hill between Cupar and Parton Craigs, 
t An eminence about five miles to the westward of Wood- 
haven. 
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bella yellow. It sometimes, though rarely, is amvg- 
daloidal: the cavities of such varieties, are filled 
with green earth, and white calcareous spar : crys¬ 
tallised felspar is dispersed throughout the mass. 

The claystone alternates with the grey sandstone 
and the tuff, between which it is most probably 
the connecting link ; for it passes almost imper¬ 
ceptibly at its extremities into each of them. It 
is doubtful, whether or not the claystone be of 
older formation than the limestone, as I have seen 
both in similar relations to the sandstone. The 
present location, therefore, of these rocks, in so far 
as they regard each other, must, until more ex¬ 
tended observations shall have been made, be con¬ 
sidered as entirely arbitrary. 

VII. Tuff. 

A. very remarkable tufacious rock occurs above 
the claystone at the base of Birkhill, and at the 
western extremity of Wormit Bay. In both of 
these situations, it alternates with the sandstone 
and claystone. In no other part of the Ochils 
have I observed a similar arrangement. 

This tuff is coarse, inclosing portions of felspar, 
which is sometimes lost in the prevailing mass. 
The chief colours are, flesh-red and Isabella yel¬ 
low w It appears to be one of the newest mem* 
bers of the sandstone series, and there is a gradual 
passage from it to the claystone. It is distinctly 
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stratified, having the general dip, direction, and 
inclination of the whole mountain-group. 


VIII. Basaltic Clinkstone. 

From the first rise to the final termination of 
the Ochil Hills, Clinkstone is the prevailing rock. 
It occurs at Parton Craigs, resting on, and in one 
instance alternating with, the amygdaloid ; from 
Craig-in-Crune, (half way between Woodhaven 
and Newburgh,) it forms the summits of the hills, 
occasionally exhibiting columns of more than 100 
feet in height, which rise precipitously from the 
low lands on the south bank of the Tay, and pro¬ 
duce a noble and imposing effect *. At the more 
western portions of this district, the clinkstone is 
connected with greenstone, felspar porphyry, and 
compact felspar. At Westertoun, immediately 
above the junction with the coal-field of Clack- 
mananshire, it occurs distinctly stratified, the 
beds being separated from each other by thin 
seams of leek-green steatite, which contains iron 
pyrites in considerable abundance. It occasional¬ 
ly assumes the characters of basalt: at other times, 
it is more decidedly clinkstone ; but it most gene- 


* This is remarkably the case in the hills between Craig-in- 
Crune, and Norman's Law. The columns there have a diame¬ 
ter of from five to seven feet. They sue pentagonal, as it usuah 
ly happens. 
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rail/ possesses characters intermediate between 
those of basalt and clinkstone ; from which cir¬ 
cumstance, I have been induced to adopt the name 
of Basaltic Clinkstone, which applies equally to 
every variety. 

Its colours are blackish-grey, blackish-brown, 
and sometimes it is much ironshot, particularly 
at the summits of the lower hills. Its fracture is 
slaty and rough, and in general it emits the clink¬ 
ing sound to which the species owes its name. 
Beautiful specimens of an amygdaloidal variety 
occur between Abernethy * and Kinross. 

The dip and direction of the stratified portions 
of this clinkstone, correspond with the general dip 
and direction. 

IX, Greenstone. 

Throughout the district which extends from 
Parton Craigs to Newburgh, the clinkstone fre¬ 
quently passes into greenstone ; and in the imme¬ 
diate vicinity of the latter place, it appears distinct¬ 
ly columnar, though its relations to every other 
rock are wholly undefined. 

It is not improbable, from similar greenstone 
being found in higher portions of the hills between 
Newburgh and Woodhaven, that it alternates with 


, * The hills in this district are very picturesque, and have 
(I believe) appropriate names, though I could not leant them, 
as every shepherd furnished one of his own. 
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the clinkstone. Between Dunning * and the Yetts 
of Muckhart, it occurs frequently above the clink¬ 
stone, and below felspar-porphyry ; but is seen in 
greatest abundance, variety, beauty, and distinct¬ 
ness between the Yetts of Muckhart and the 
western extremity of the Ochils, particularly in 
an exposure made by a streamlet which divides 
the King’s Seat from Craiginnanf, and in a sec¬ 
tion above the village of Wcstertoun. In this dis¬ 
trict, it forms separate hills, or their caps, and in 
the central parts of the group, it alternates dis¬ 
tinctly stratified with the basaltic clinkstone, which 
it connects with the felspar rock through the fel¬ 
spar porphyry. The section above Westertoun, 
may be considered a beautiful epitome of these 
alternations, and it receives an additional interest 
from its exhibiting a fine view of the junctions 
of the Coal-field, with the newer rocks. The 
beds of greenstone have a dip and direction at 
right angles, to the dip and direction of the clink¬ 
stone, from which it is separated by thin seams of 


# The observation made on the hills between Abernelhy and 
Kinross, applies to those of the above portion of the Ochil Hills- 
The confusion arising from a perpetual repetition of names, has 
induced me, in many instances, to omit them altogether. 

f Craiginnan is the lull which rises immcdiatiy behind Dol¬ 
lar, and is connected by a series of conical hills’with the ro¬ 
mantic and precipitous Craig ILossie, which rises to the wests 
ward of the village of Dunning in Perthshire. 

VOL. It, m 
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decomposing steatite. The beds of the greenstone 
itself are also separated by thin seams of this 
steatite, which contains considerable quantity of 
iron pyrites. The gradation * from the rock in 
which the hornblende predominates to that in 
which a beautiful flesh-red felspar prevails, is 
marked in a series of six alternating portions of 
greenstone and clinkstone, which commence at 
the above-named section, and may be traced in 
the face of Bencleugh beyond Alva. 

It is worth recording, that a bed of greenstone 
occurs in a coarse conglomerated rock in the hill 
of Balcanquhal f. It is of small extent, and may 
be seen in all sides except at its base. There can 
therefore be no doubt of its relations to the rock 
in which it is imbedded, from the characters of 
which it may be fairly presumed, that it does not 
owe its existence to volcanic agency J. 

The characters of the greenstone, are those 
which commonly occur, except in the higher al¬ 
ternating beds, where they assume those of the 


* It is a curious Fact, that all the red varieties of rock that 
I have observed in the Ochils, occur at the highest points. It 
is difficult to form even a conjecture as to the cause of this. 

+ About three miles from Kinross, to the north of the road 
between that place and Cupar. 

$ If this bed of greenstone were spouted up from the centre 
of the. earth, the intensely hot fluid mass must have acted on 
the bed through which it flowed. But of this action there is no 
evidence. 
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rock, which Mr Jameson calls Sienitic Greenstone. 
It is occasionally porphyritic, containing fine and 
indistinct crystals of rutilite. 

X. Claystone-Porphyry . 

On the south side of the Abernethy hills, a bed 
of flesh-red claystone porphyry, with crystals of 
glassy felspar, is above the clinkstone, and some 
varieties of greenstone, but its relations are wholly 
undefined. 


XI. Felspar-Porphyry 

Forms the caps of the highest hills which lie be¬ 
tween Dunning and Dunblane. It is a compact 
flesh-red felspar, containing crystals of white calca¬ 
reous * spar. In the course of the streamlet which 
runs past Castle Campbell, it alternates with green¬ 
stone. It occurs in decomposed fragments on the 
summits of Craiginnan, King’s Seat, Bencleugh, 
and Dalmyatt. These decomposed fragments have 
a vesicular appearance, from a very obvious cause, 
(the rapid decomposition of the included crystals). 
This appearance would no doubt be ascribed to 

B2 


* This appeal's to be intimately connected with the sienitic 
greenstone. Some beautiful masses of this rock are to be seen 
higher than the greenstone, at Craig Eossie, near to Dunning. 
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volcanic agency, by those whose zeal for hypo¬ 
thesis outstrips their love of accuracy. 

Only the lower portions of this rock contain 
crystals of hornblende, which give way at the 
higher points to those of calcareous spar. 


XII. Compact Felspar. 

Very beautiful brick-red and flesh-red compact 
felspar, possessing all the usual characters, forms 
the caps of some of the smaller hills of the south¬ 
ern chain of the Ochils, which extends from the 
neighbourhood of Dollar, to the banks of the 
Eden. Near Cupar, it occurs so abundantly, as 
to be the sole material for repairing the roads. It 
appears to be the newest member of the series, 
and to correspond both in its individual characters, 
and in its geognostic relations with the felspar of 
the Pendand Hills, where it was first noticed for¬ 
ming distinct masses by Professor Jameson. At 
the summit of Lucklaw, this felspar passes into 
hornstone. A solitary bed of it is to be found in 
the alternating series of sandstone, claystone, and 
tuff, in Wormit Bay. 


Veins. 

Having thus briefly noticed the prevailing rocks, 
I shall now mention the veins traversing these 
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rocks, in the order of the strata in which they oc¬ 
cur. Contemporaneous veins are not uncommon 
in the clinkstone and greenstone j but true veins 
are more rare. The following is the order of the 
latter; 

J. Calcareous spar. 2. Steatite. 

3. Heavy-spar. 

4. Iron. 5. Cobalt. 6. Silver. 

7. Copper. 8. Lead. 

Calcareous Spar, 

Highly crystallised varieties of the calcareous 
spar traverse the clinkstone, near Woodhaven, 
and the claystone near to the Rumbling Bridge. 
It has a greenish tint, and all the usual characters. 
The dip and direction not easily determined. The 
thickness from half an inch to two inches. 


Steatite. 

Veins of this steatite, varying from one to two 
inches, divide the strata of the clinkstone, and of 
the greenstone, at the section above Westertoun 
and Alva. They occasionally contain iron-pyrites 
crystallised, in cubes, in considerable quantities. 

b 3 
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Heavy-Spar. 

Straight lamellar heavy-spar is the veinstone of 
the mine behind Castle Campbell, of those of 
Alva Hill, and Airthry Hill, in all of which it 
traverses the newer varieties of the clinkstone, 
which approach to felspar through the greenstone. 
They are four or six feet wide, with their out¬ 
goings to the south. Dip near 45° to the north¬ 
east ; but from the falling in of the roofs and other 
accidents, it was impossible for me to ascertain 
any particulars respecting them. It is in these 
veins of heavy-spar, that the cobalt, silver, cop¬ 
per, and lead, have been deposited. Of the two 
first of these, I could discover no trace ; though 
there is no doubt that both have been obtained in 
considerable quantity. The fullest account I have 
been able to meet with of the silver mines, is that 
contained in Sir John Sinclair’s Statistical Account 
of Scotland, under the head Alva. Of the cobalt, 
I have seen no published account. It appears, 
that both these metals were found in the Alva 
Hill. 

Copper and lead are still to be found both in 
the mine behind Castle Campbell, and in the 
mines of Alva. But the specimens (which alone 
I could procure) at the entrance, are so much acted 
upon by the weather, that I cannot venture to at- 
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tempt any description of the varieties of ore that 
occur. The first named of these mines has been 
twice opened since the year J?6o, but has been 
abandoned on both occasions. But it is not de¬ 
termined, whether or not the want of success has 
arisen from mismanagement, or from the unpro¬ 
ductiveness of the mine. From their present state, 
I found it impossible to make any accurate obser¬ 
vations on them. 

Such are the most important facts that I have 
noticed in the examination I have been able to - 
give to the Ochils. Although the information I 
have collected be imperfect, I trust that the So¬ 
ciety will receive it as a pledge of my readiness 
to contribute all that I can to the science of mi¬ 
neralogy. It may be expected, that I should as¬ 
sign the geognostic place of the Ochils. With 
the limited observations that I have made, I could 
do no more than throw out conjectures, which 
would not conduce to the legitimate ends of 
science. Until more extended examinations shall 
have been made, I must beg leave to confine my¬ 
self to a simple narrative of facts. 
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II, A Geological Account of the Southern District 
of Stirlingshire, commonly called the Campsie 
Hills, with a few remarks relative to the two 
prevailing Theories as to Geology, and some ex¬ 
amples given illustrative of these remarks. 


By Lieutenant-Colonel Imiue, F. R. S. Edin, 


(Read 1st February 1812 .) 


The tract of country to be here described, is at 
present denominated the Campsie Hills, and was 
formerly called Lennox. It is almost entirfely si¬ 
tuated in Stirlingshire, and forms the southern dis¬ 
trict of that county. In the west, it commences 
between the town of Dunbarton and the village 
of Drymen, and stretches from thence towards 
the east and north-east j in which direction, it is 
about twenty-two miles in length, but in its breadth 
it is variable. About the centre of the district, it 
is nearly ten miles broad, and this breadth di¬ 
minishes towards its western and eastern extremi- 
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ties. It is bounded upon the south by Dunbarton¬ 
shire ; and, on the north, by a lowly undulated 
tract of ground, stretching from the village of 
Drymen to the town of Stirling, which tract 
forms the southern part of the river district of 
the Forth. 

The general surface of the Campsie district, 
may, in the strictest language, be denominated 
highly undulated. Its surface majestically por¬ 
trays the Bay of Biscay after a western gale, and 
its high undulations follow each other in regular 
succession. These undulations are of great length 
from south to north, and, nearly in that direction, 
the most of them stretch from side to side of the 
district. The general contour of these lengthen¬ 
ed hills, individually, is somewhat uncommon, al¬ 
though not peculiar to that part of the country. 
Each hill has a considerable degree of curvature, 
the convex side of which, is uniformly presented 
to the west: the central part of that curve, forms 
the highest point of their elevation, and they gra¬ 
dually slope towards the extremities of the seg¬ 
ments which their curvatures form. Upon their 
eastern sides, they rise with an equal acclivity of 
from twenty to thirty degrees; the rapidity of 
which, in some degree, diminishes as it approaches 
the summits, where they are somewhat round- 
backed. Their central or highest points seldom 
or ever exceed an elevation of from twelve to fif¬ 
teen hundred feet above the level of the sea ; at 
• which height, their western faces very generally 
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become abrupt and broken, and continue to be 
precipitous for a considerable depth under the lip 
of the hill; but these broken and abrupt faces 
seldom shew more of the stratification than that 
of the trap, which in such situations evidently 
points out its strong tendency towards columnar 
form. At the bases of these precipices, a long 
and x'apid slope of debris succeeds, which are fre- 
quently covered by vegetation. The troughs or 
hollows between the undulations, generally form 
narrow dales or glens, but some few of them have 
a sufficient breadth to entitle them to the denomi¬ 
nation of valleys. The most extended of these, 
are the vales of Campsie, and of Fintry. 

Such is the general contour or outline of the 
surface, of this district, with only one or two ex¬ 
ceptions; the most prominent of which, is a hill 
of somewhat conic appearance, called Meikle 
Men. This hill is situated a little to the south of 
the road which leads from Fintry to the vale of 
Campsie. It towers above all the other heights of 
the district, and rises superior to them at least 
300 feet. As far as the interior of this hill can 
be examined, it is found to be composed of the 
same species of trap which is so generally the in’ 
cumbent stratum of the Campsie district. From 
the base of this hill, issue the rivers of Carron, and 
. of Endrick; the first of these takes an eastern 
direction, and empties itself into the Frith of 
Forth j the second takes a western direction, and 
flows, into Lochlomond. This circumstance of the 
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two rivers rising nearly at the same point, and im¬ 
mediately flowing in directions diametrically op¬ 
posite to each other, sufficiently ascertains that 
this hill of Meikle Ben forms the saddle of this 
part of the country. 

I shall now proceed to describe the interior 
structure and composition of this hilly district. 

As far as this tract of country has been dipped 
into, the geological materials of which it is formed 
are as follow : A surface of vegetable soil,—trap,—■ 
sandstone,—limestone,—shale or slate-clay,—blue 
clays of various tints and of various consistences,— 
bituminous shales,—clay iron-ores, some of which 
are thinly stratified, and others are imbedded in 
the shale in lenticular forms,—coal,—and clay- 
marl ; all of which materials, have been arranged 
by nature in the order in which they are here 
placed, from the surface-soil downwards. 

The vegetable surface-soil of this district, is 
but thinly scattered over the face of its hills: it 
consists mostly of an argillaceous matter of a light 
brown colour, much mixed with the small debris" 
of the trap on which it generally rests, and from 
the decomposition of which it has evidently ori¬ 
ginated. The quantity of iron in this soil is con¬ 
siderable, and it owes its colour to an oxide of that 
metal. 

The rock which occurs immediately under the 
surface-soil, is trap, which generally, in this dis¬ 
trict, is of great thickness, and, in the broken 
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western faces of the hills, it frequently shews this 
thickness in sections of from 70 to 100 feet, 
perfectly perpendicular to the horizon. These 
faces almost always display an arrangement of 
polygonal columnar forms, which generally rest 
upon sandstone: But, in some instances, I have 
observed this great body of trap divided into two 
beds of nearly equal thickness, the upper bed shew¬ 
ing distinctly its strong tendency towards taking co¬ 
lumnar form; but the under bed, upon which these 
columns stand, being perfectly amorphous, and 
shewing no tendency to any form whatever. The 
columnar forms of the trap in the upper bed, al¬ 
though clearly apparent, are very irregular in 
their constructions, as to size, sides, and angles ; 
no symmetrical similitude is to be observed among 
them. They have in general from three to six 
sides, and are of various diameters, from one tq 
seven feet. Their heights, at Murray’s Hall, may 
be traced, in the front of the precipice, from seven¬ 
ty to eighty feet, and their positions are in gene¬ 
ral vertical. Some of these columns appear to be 
jointed, but these apparent joints have no -regu¬ 
larity in position or direction j and these appear¬ 
ances seem only produced by accidental cracks 
which cross some of the columns. The amor¬ 
phous part of the trap, which sometimes is inter¬ 
posed between the columnar trap and the sand- 
' Stone, is of the same composition as the upper bed, 
but their cogaponent parts differ in their propor¬ 
tional quantities; that is to say, that the under 
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bed contains a much greater proportion of iron 
than the upper does, and their quantities of horn¬ 
blende and felspar also vary. When both of those 
beds are equally exposed to the external air, the 
under one is seen to be much more under the in¬ 
fluence of decomposition than the upper one. 

This rock is the Floetz-Trap of Werner; its 
composition consists of hornblende, compact felspar, 
a few scales of mica, some minute portions of 
iron-pyrites, with an admixture of ferruginous 
particles, which, in the columnar part of the rock, 
seem to be but slightly oxidised. 

The sandstone of this district forms a very ge¬ 
neral part of its geological composition. The 
small quantity of cement, which is one of its com¬ 
ponent parts, and is the cause of the cohesion 
among its particles, is a white clay, which entitles 
it to the denomination of an Argillaceous sandstone. 
The thickness of the various beds of this rock 
here, is very unequal, and the layers of its strata 
are from three to eight feet thick. The upper 
stratum of this sandstone, upon which the trap 
rests, is generally of a whitish-grey colour ; but, 
in passing downwards, it becomes in colour a 
whitish-yellow, which at last tints down to a yel¬ 
lowish-brown, from a slight admixture of iron in 
its cement. Its granulations of quartz are small, 
and its texture is rather compact; but the adhe¬ 
sion among its particles, is in general by no means 
strong. 
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Limestone also forms here a very general part of 
geological composition : it is found in almost every 
part of this district, and occurs in separate beds, 
which are, as to depth, considerably removed from 
each other. In the eastern part of the district, 
this limestone is found in two separata beds ; the 
upper one of which varies in thickness from two 
to four feet, and is one hundred and seven feet un¬ 
der the surface. The second bed has generally a 
thickness of six feet, and is one hundred and 
twenty-five feet under the surface. This last bed 
is in many places extensively wrought by mining j 
it produces lime of an excellent quality. The 
limestones of these two beds, are both of a dark 
bluish-grey colour; they are of a glimmering- 
lustre, and are opake. Their fractures are small 
splintery, and are somewhat brittle ; they are 
nearly semihard inclining towards soft. Small 
portions of iron-pyrites and minute petrifactions 
of entrochi, are imbedded and thinly scattered in 
their masses. Both of these beds are much in¬ 
tersected by narrow veins of bluish-white cal¬ 
careous spar. 

The clays of this district are generally of a 
..dark blue colour, and remarkably tenacious. The 
shales or slaty-clays are from a dark blue colour 
to almost that of black j in some places, this 
shale admits into its composition a small propor¬ 
tion of bitumen and particles of coal-glance. They 
are of various indurations from very soft to hard. 
The intervening strata between the two beds of 
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limestone consist of sandstone, clay, shale, &c.; for 
the natural position of all of which, see the list of 
strata and the section. 

Iron-ore is plentifully produced in many parts 
of this district, and it consists of two kinds. The 
first is found in thin strata, the beds of which are 
from four to fourteen inches thick ; and these beds 
are separated from each other by layers of blue 
clay strongly tenacious. The second kind is the 
lenticular shaped or ball-formed iron-ore, which 
is found imbedded in blue clay, and also in shale, 
generally in the near vicinity of coal. Upon the 
southern confines of this district, in the parish and 
vale of Kilsyth, I examined with much attention 
one of the mines which is remarkably productive 
of tkvis lenticular formed ore. I there found the 
balls imbedded in a soft shale, and regularly ar¬ 
ranged in strata; they rest upon one of their flat¬ 
tened sides, and their distribution is nearly lineal j 
but in these lines, they are seldom imbedded so 
near to each other as to come in contact. The 
balls of each line were generally of the same size. 
In the deepest strata, the largest balls are found, 
and the smaller-sized ones are found in higher 
strata. The largest which I measured, somewhat 
exceeded a foot in diameter, and they diminish 
from this size down to a quarter of an inch. 

The interior arrangement of these lenticular 
forms, is so well known, that no description is 
here necessary j they have, however, afforded a 
field for considerable discussion, and proofs to aid 
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theory have been endeavoured to be drawn ftom 
their interior appearances. The metal produced 
from this lenticular ore, is far superior, both in 
quantity and in quality, to that which is extracted 
from the ore that is found thinly stratified. 

Coal is very generally found around the whole 
of the border of this district, excepting upon its 
northern side ; and I have little doubt, but that 
the whole of the Campsie Hills are incumbent 
upon a coal-field. This, however, remains to be 
proved, as no coal has as yet been attempted to 
be found in the central part of the district, where 
the vast thickness of the trap stratum proves a bat 
to making trials of that kind at a moderate ex¬ 
pence. Towards the western border, in the parish 
of Campsie, and at the eastern extremity df the 
district, in the parish of Lavbert, coal has been 
long and extensively wrought. Coal has also been 
long wrought upon its southern basis, where its 
hills dip into the vale of Kilsyth. The beds 
and seams of coal that have been already wrought, 
are of various thicknesses in various situations; 
but none of them exceed four feet. Their depth 
under the surface-soil, varies from seven to twenty- 
two fathoms. This coal is by no means of the 
best quality ; it is very generally found to contain 
a considerable quantity of sulphur, and its bitu¬ 
minous ingredient is far from being ample. In 
burning, it emits a disagreeable smell, and leaves 
a very large proportion of ashes. 
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Its roof, or immediate covering in the stratifica¬ 
tion, and its floor, or what it rests upon, consist 
both of clay, with which the coal is much mixed, 
and of course much contaminated. 

The general dip of the whole of the strata in 
the Campsie Hills district, is to the south-east, 
varying in different places ftom an angle of six¬ 
teen, to one of thirty degrees. 

The following is a Table of the Strata as they 
occur in the eastern part of the district at Mur¬ 
ray’s Hall, where the trap displays a perpendicu¬ 
lar face, of from seventy to eighty feet; and a 
Table of the Strata near its western extremity, in 
the vicinity of the village of Campsie, where the 
doal is found in its greatest thickness. 


VOL. II* 
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Two 
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In the above section at Murray’s Hall, the 
coal has not yet been found, and by the other 
taken near to the village of Campsie, the trap does 
not exist; but this last-mentioned section was 
taken in one of the vales, in which situations, the 
trap sometimes disappears, and these disappear¬ 
ances seem, in a great measure, to have been ef¬ 
fected by the attrition of rock masses, set in mo¬ 
tion by heavy and rapid currents of water. 

In all situations of this district, where the trap'' 
has disappeared, the vegetable or surface soil rests 
upon a strongly tenacious blue clay, much mixed 
with water-worn stones, and this blue clay rests 
upon sandstone. Among the water-worn stones 
imbedded in the clay, I seldom found specimens 
of the native rocks of the district; those which I 
examined, consisted mostly of rocks generally- 
deemed of the oldest formations, such as quartz, 
porphyries, granites, &c.; the native beds of 
which, are far distant to the north and west of 
that part of the country. 

I have here mentioned above, that the disap¬ 
pearance of the trap in some of the glens and 
narrow vales, seems to have been produced by the 
effects of the attrition of heavy bodies set in mo¬ 
tion by a great force of water in rapid movement. 
But this hypothesis requires explanation, and an 
exposition of the phenomena upon which it rests. 
These, I shall here endeavour to describe, as they 
appeared in some parts of this district. 

c 8 
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In some of the glens and narrow vales, where 
the trap had not entirely disappeared, I perceived 
upon its surface strong indications and marks of 
attrition. In some places the surface of the trap 
was smooth, and had evidently received a consider¬ 
able degree of polish ; and this polish is almost al¬ 
ways seen marked by long lineal scratches. In other 
places, there appeared narrow grooves, apparent¬ 
ly formed by the rapid movement of large masses 
of rock having been swept along its surface; and 
I remarked, that these striae or scratches, were 
very generally, in a direction from west to east, 
excepting where inequalities of the surface, and 
sudden turns in vales had partially influenced the 
course of the current. In the eastern part of the 
district, there occurs a small elevated plain slightly 
undulated. Here the surface of the trap, in some 
places, had lost its covering of soil, and was left 
bare for inspection. Upon this plain, I again de¬ 
tected some of these scratches, which were, in this 
situation, generally in a direction from west to 
east, sometimes deviating a little towards the south¬ 
west and north-east, and sometimes towards the 
north-west and south-east; but in taking the 
average or medium of these directions, their ge¬ 
neral and true course seemed to me to be front 
west to east. Upon the surface there were scat¬ 
tered immense masses of the trap, which, from 
their apparent weight, seemed perfectly capable 
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of forming these scratches and grooves above de¬ 
scribed, had they been put in motion and impelled 
along the surface. Upon examining some of these 
huge masses, I found their surfaces scratched 
and worn in such a way as to prove sufficiently 
indicative to me, that they had been long subjec¬ 
ted to attrition in water ; and I also observed, that 
many of them presented their principal or most pro¬ 
jecting angle towards the west, and sometimes to¬ 
wards the north-west, which, according to my opi¬ 
nion, strongly implies the direction of the current 
which left them in the position in which they now 
rest. It is not the object of this paper to dip 
into the causes of this phenomenon ; but that such 
currents as were capable of the effects which I 
have endeavoured to describe, have flowed over the 
surface of our globe, is to me, clearly evident, and 
these scratches and grooves here mentioned, are 
some of the minor, but clear proofs of its action. 
To examine upon the great and true scale the 
proofs of these currents having existed, we must, 
in Scotland, enter among the Grampians ; and we 
will there see, that the mountains of that range 
wry generally present their most bluff and abrupt 
sides towards the west, and the north-west points, 
and tail and taper away towards the east and 
south-east. 

The above observations relative to this subject, 
may to some appear trivial and unimportant; but. 

c 3 
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I have here given them, as they relate to a phe- 
nomenon, which, I think, merits some attention, 
especially when the various changes that have 
taken place upon the crust of our globe, are taken 
into consideration. 

By _the description here given of the "general 
stratification of the Campsie Hills district, it will 
be perceived, that it presents nothing peculiar or 
very remarkable among its various strata, and is 
in a great degree similar in its formation to most 
of the coal-fields in Scotland. I may, however, 
perhaps be here permitted to except one dissimi¬ 
larity,—which is the immense bed of trap that is 
so generally the superincumbent stratum of this por¬ 
tion of the country. From the general configura¬ 
tion of this trap into columnar forms, it will be 
deemed by some geologists to be of volcanic origin, 
or that these forms have been produced by the ef¬ 
fects of internal heat. In consequence of the writer 
of this memoir having examined much of Mount 
Etna from base to summit, and having been fre¬ 
quently upon Vesuvius, as also having visited some 
of the Lipari Islands, he may perhaps be allowed 
to have gained some knowledge regarding the ap¬ 
parent effects of heat upon fossil bodies; and, as¬ 
suming upon this knowledge gained by his fre¬ 
quent visits to volcanic regions, he proposes to 
venture here some opinions upon this controverted 
subject; and, in doing so, he must commence by 
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stating, that, in the district above described, tv 
could perceive no effects either as to matter or 
form, that might not have been produced by at» 
mospheric action alone•, nor could he perceive 
any appearances in the various strata that occur 
under the trap, that indicated in any degree, in¬ 
terior heat having ever acted upon them. It is 
well known, that with regard to geology, there 
.are two systems very different from each other, 
and by the tenets of these systems, they are 
widely separated. The adopters of these systems 
are in general keenly bent towards their support, 
and fiercely argue upon the propriety of their dif¬ 
ferent creeds. 

One class of those philosophers, hold, that the 
polygonal forms which have been here described 
as belonging to the Campsie Hills district, are of 
aqueous origin; and some of this class, even go 
so far as to say, that the columnar forms found so 
frequently in the vicinity of volcanic regions, 
have not assumed that form in consequence of 
volcanic fire, but that such columns have been on¬ 
ly detached from their interior native rocks by 
the violence of volcanic shocks, and have been 
ejected in their native state unchanged by vol¬ 
canic fire. 

The other class of philosophers, hold these 
forms to have been produced by the agency of 
volcanic fire, or from internal heat proceeding 
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from some other cause. This last-mentioned class, 
do not, however, (as is generally thought,) hold 
all the formations of the crust of our globe, of 
which we can claim acquaintance, to he of igneous 
origin : they admit clearly that some of the strata 
have been formed by a deposition from water ; 
but for the consolidation of these strata so formed, 
they think it necessary to call in the aid of inter¬ 
nal heat, and hold these polygonal forms to have 
been produced in consequence of its effects. Such, 
upon this point, is nearly the general outline of 
the difference of opinion subsisting between these 
two parties. But it ought to be remembered, that 
nature frequently produces the same effects by 
very different means, and that the columnar con¬ 
figurations are formed not only in the moist but 
also in the dry way ; which can be here easily ex¬ 
emplified. The aqueous origin of these forms, 
may be observed upon any extended surface of 
clay or of mud, which has been the deposite of 
water, and where evaporation has taken place. 
In such situations, when evaporation has taken 
place to a considerable degree of dryness, the de¬ 
posited soil gradually shrinks, cracks in various 
directions, and takes polygonal forms. If the soil 
in such situations is shallow, the tabular form is 
exhibited ; but if the soil is of any considerable 
thickness, the columnar form appears. Beautiful 
displays of these forms on a small scale, may fre, - 



GEOLOGY OF THE CAMPSIE HILLS'. 


41 


quently be seen in the operation of starch-drying, 
and in some of the preparations for pottery. 

Upon the large scale, this operation of nature 
is to be seen to the greatest advantage in warm 
climates, where evaporation is strong and rapid; 
one example of which, I shall here beg leave to 
describe, it having struck me as being a remark¬ 
ably good and explanatory specimen of this phe¬ 
nomenon. The notes which I took upon the spot 
where this specimen occurred, are now before 
me. 

In the Mediterranean, on the coast of Africa, 
this example fell under my observation some years 
ago. In the near vicinity of a considerable rivu¬ 
let, deeply imbedded in a soft soil, there had ex¬ 
isted a piece of water of considerable expanse, 
on a level of about twenty feet above the stream 
of this rivulet; one of the windings of this stream 
had undermined, and had carried off a great part 
of a rising ground that had served to imbank 
upon one side this former lake ; which bank, 
when broken down, had given drainage to it, and 
had laid open its deposited soil to a considerable 
depth. Upon this broken down side, the soil of 
the former lake displayed a beautiful arrangement 
of columnar forms. These were in length about 
eighteen feet, and were from a foot and a half 
to three feet in diameter, but, as to their magni¬ 
tudes and forms, they varied much from each 
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other; although, however, there was no very 
striking similarity to be observed among them, 
they were all angular, and their forms generally 
consisted of four, five, and six sides. They were 
perfectly vertical in position, and their forms were 
to be traced nearly down to the stream which had 
invaded their situation. Upon examining the 
surface which the lake had formerly covered, I 
found it perfectly level, and divided into polygonal 
forms by fissures and cracks, stretching out in all 
directions, which, by intersection, formed the 
columns here described ; on the tops of which, I 
stepped from column to column, as upon a Giant’s 
Causeway. Some of the cracks and fissures had 
been here filled up with dust of a blackish-brown 
colour, which gave some parts of this surface the 
appearance of mosaic work. The majority of 
the tops of the columns were certainly very irre¬ 
gular as to form, yet there were some among them 
that could be perceived approaching very nearly 
to regularity in sides and angles: two of these 
particularly attracted my attention, and which I 
found almost bore the test of measurement. 
These two were pentagons; the one was two feet, 
and the other a foot and a half in diameter. 
The muddy clay of which the whole of these 
columns were composed, was almost of an im¬ 
palpable grain, and was of a reddish-brown co¬ 
lour j it had gained a considerable induration in. 
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the mass, but could be easily scratched by the 
nail. This example is drawn from classic ground: 
I discovered it in the vicinity of ancient Car¬ 
thage, where debris now only mark the former 
site of that great and important city. 

Those geologists, v/ho, upon the other hand, 
assert, that columnar forms are not produced by 
volcanic operation, must surely have never visited 
a real volcanic region. Proofs of this form having 
taken place in consequence of volcanic agency, 
are to be seen around the sites of almost every 
volcano where lava has been erupted. I shall, 
however, not now take up the time of this So¬ 
ciety longer, than by giving one of the many ex¬ 
amples that I could bring forward in proof of 
.this assertion being well founded; and this ex¬ 
ample I shall draw from a subject which cannot 
bear a dispute as to its being of volcanic origin ; 
and which, according to my opinion, will alone 
prove decisive. 

The Eolean or Lipari Islands, are clearly as¬ 
certained to be of volcanic origin; the greater 
part of them have been visited by men of science, 
who, from their geological knowledge, were per¬ 
fectly adequate to ascertain of what materials 
they are formed, and to describe those materials 
scientifically. Felicuda, is one of the most west¬ 
ern of this group of islands. It is generally 
reckoned from eight to nine miles in circum- 



44) GEOLOGY OF THE CAMPSIE HILLS. 

ference, and is entirely formed of lava and other 
volcanic productions. In the interior of this 
island, there is a mountain of considerable height, 
upon the summit of which may be traced the 
principal crater of this now extinguished voL 
cano. 

The form of this crater is a regular cone ini- 
verted, and its lip nearly measures half a mile in 
circumference. From this mouth, and from its 
sides, have flowed many streams of lava, some of 
which may still be traced in various directions. 
Where these streams had flowed over planes 
slightly inclined, their surfaces in general con¬ 
tinued to be tolerably smooth ; but where descents 
were more rapid, there in many places, the sur¬ 
face-crust of the lava had burst, and in such a 
situation, it presented a broken, rough, and rugged 
appearance. 

One of these streams of lava, I was enabled to 
trace until it arrived at the verge of the island, 
where it had dropt into the sea over a lava rock 
nearly perpendicular, and which rose from the 
level of the water to a height of not less than 
from sixty to seventy feet. The lava here, even 
after it had passed over the verge of this precipi¬ 
tous declivity, still retained for a short distance a 
considerable degree of smoothness, but which was 
soon broken in upon by narrow longitudinal fur¬ 
rows appearing upon its surface. These lines at 
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first, only slightly marked their directions; but, 
as they descended, they became deeper and deep¬ 
er, until their interstices began to assume an ap¬ 
proach towards form, and near to the water, these! 
forms were seen perfectly columnar. At this 
place, the columnar forms thus produced, by the 
congelation and shrinking of the lava, had ge¬ 
nerally three, and some of them four sides; one 
of which sides, always continued attached to the 
amorphous mass of lava from which the column 
had shrunk. Upon some other parts of the shores 
of this island, I observed these forms arrested in 
various stages towards complete columnar shape. 
In some of those situations, the striae or lines had 
only appeared, in others, form was slightly in¬ 
dicated ; in some places they were seen half form¬ 
ed, and in others, their formation was complete. 

Upon the sides of the island, where these forms 
occurred overhanging the sea, I observed that they 
seldom or ever arrived at a full completion of 
their figures, until they approached nearly the 
surface of the water, and they continued perfect 
in form as far under the surface of the water as I 
could distinguish them with ray eye. The co¬ 
lumnar forms which I saw upon this island, were 
in general four-sided, but there also occurs among 
them many of three, and some of five sides; but 
those last of pentagonal form, are rare. The ge¬ 
neral run of their diameters seldom exceed two 
feet. 



46 GEOLOGY OF THE CAMPSIE HILLS. 

In one part of this island, I discovered a great 
accumulation of fragments of obsidian and of 
pumice; but these are two substances, which 
some geologists will not admit to be of igneous 
origin. With regard to this point in dispute, I 
must here repeat what I have already observed in 
another part of this memoir, that those who hold 
obsidian and pumice not to be of igneous origin, 
most certainly can never have trod true volcanic 
ground. Proofs of these two substances being of 
igneous origin, are to be seen upon Etna, Vesuvius, 
and upon some of the Lipari Islands ; and those 
proofs which I have there seen, appeared to me 
so evident, that their origin could admit of no 
dispute. One or two examples of these proofs, I 
shall here beg leave to give, by copying some of 
the notes which I took while on the Island of 
Felicuda. Near the centre of the island, some¬ 
what to the south-east of the principal mountain 
which I have had already occasion to mention, I 
discovered the remains of a crater upon an in¬ 
sulated hill, which I found entirely formed of 
different coatings of lava of various thicknesses. 
In two different currents of the lava proceeding 
from the broken crater of this hill, I observed 
obsidian which had been in flow with the lava, 
and now formed part of its congealed stream. 
This obsidian when in mass, appeared almost black 
and opake ; but, at the edges of its beautiful 
conchoidal fracture, it was in some degree trans- 
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lucent, and there shewed a muddy-brown colour. 
In some parts of this obsidian, it is seen deviating 
from its brilliancy, and from its compact vitreous 
texture, and is evidently seen passing into a granu¬ 
lar lava *, but the marks of this gradual transition 
are soon lost, and the lava into which the obsidian 
had passed, is then not to be distinguished in co¬ 
lour, in fracture, nor in texture, from the general 
lava of the other parts of the stream. Where 
this obsidian appears in mass, and in a state of 
perfect glass, it is very near to where it has been 
first ejected from the side of the crater, and in a 
situation where it must have undergone a rapid 
cooling. In some parts of these congealed streams, 
I could trace a transition of the obsidian into 
pumice. In those places, the obsidian was seen 
to contain scattered air-globules, which were al¬ 
most always lengthened in the direction of the 
stream. These globules gradually augmented in 
number until the whole of the substance became 
a light, fragile and frothy pumice. 

At the place where I discovered the great ac¬ 
cumulation of obsidian and pumice, mentioned 
above, I saw and obtained many specimens of all 
the transitions here described. In the various 
streams of lava which had flowed from the prin¬ 
cipal and central crater of this island, I found 
many indications of pumice, but none of obsi¬ 
dian. 
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The above observations relative to some of the 
facts and tenets connected with the two theories 
in geology, which are so much at variance with 
each other, are certainly in a great degree foreign 
to the greater part of the subject which this paper 
was originally intended to embrace. But having, 
in the first part of this memoir, carefully avoided 
mixing description with theory, and as a phenome¬ 
non occurs in the district described, which is one 
of the controverted points, I have presumed to 
lay before this Society a few of the facts which 
relate to both of the theories, and which consist 
of those alone which have fallen under my owii 
observations when visiting various parts of the 
globe ; but, in doing so, I am afraid, that accord¬ 
ing to the opinion of some, and perhaps accord¬ 
ing to my own, I have been led into a digres¬ 
sion, which I have made too multifarious, and 
considerably too long ; for which I here beg leave 
to apologize. 

I, however, cannot here refrain from adding one 
more observation relative to an extreme bad' effect 
which a violent support of theory in geology leads 
to, and which I am certain, must have been ob¬ 
served and regretted by all impartial geologists. 
Where the too keen and extravagant support of 
theory has crept in, and where prejudice has 
taken root, we must bid adieu to all candid geolo¬ 
gical description. Not that I here mean to al¬ 
lege, that all describers of geological scenery, un- 
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der these influences, would intentionally mislead; 
but many of them stray into error without they 
themselves being aware of their giving false de¬ 
scription. Their minds are warped without their 
knowing it; and their jaundiced eyes see all ob¬ 
jects around them yellow, and they describe ac¬ 
cordingly. Reasoning and argument may then 
be dropt; as the strongly prejudiced mind is not to 
be convinced, even by a clear demonstration of 
truth. 
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Explanation of Plate I. giving a view of'the Strain 
at Murray’s Hall, Campsie Hills. 


No. of the strata. 


Colour. Feet thick 


1 . 

% 

3. 

4>. 

5 . 

6 . 
7- 
8 . 
9* 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17. 


No, 


Surface soil. 2 

Trap, columnar. Lead-grey. 60 

Trap, amorphous. Rusty greyish-brown. 16 

A narrow line of trap much de- \ 0chjy brown _ „ 

composed, ) 

Amorphous trap, very compact Dark blackish-grey. 3 


Light greyish-white. 
Greenish-grey. 

Pale ash-grey. 
Common lead-grey. 
Bluish-black. 


Sandstone. 

A narrow strip of slate-clay, 

Sandstone. 

Slate-clay. 

Limestone. 

Slate-clay, mixed with glance-\ Greyish-black and 
coal. i rusty-orange. 

Sandstone. Pale yellow. 

Slate-clay, containing narrow \Blackish~grey with 
lines of sandstone. i bluish-grey lines. 

Slate-clay. Blackish-grey. 

Limestone, containing entrochil B luis h. bIack# 
and specks of pyrites. i 

Bituminous shale passing into ) Blackish-grey, with a 
slate-clay. J tint of green in it. C 

Bituminous shale, containing cal¬ 
careous matter. The thick¬ 
ness of this stratum is not 
yet ascertained. 

,18. is the entrance to the mine 
by which the limestone No. 15. 
is wrought. 

157 


4 

13 


17 

6 


-Blackish lead-grey. 
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III. Chemical Analysis of a Specimen of Magnetic 
Iron-Orefrom Greenland. 


By Thomas Thomson, M. D. F. R. S. L. & E. 


(Read Qth March 1811 .) 


As iron is scattered over the surface of the earth 
in greater profusion than any other metal, and as 
it is very easily acted upon and altered by the ac¬ 
tion of the air, of water, and of a variety of other 
agents, we need not be sutprised that the number 
of its ores is very considerable. It is from these 
ores that the metal is extracted; and it has been 
observed, that the quality of the iron obtained, 
very much depends upon the nature of the orb 
which has been employed in the manufacture. 
Some varieties of iron are much brittler, much 
weaker, much tougher, much more ductile, &c. 
than others. These differences undoubtedly de¬ 
pend upon the foreign substances which happen 

d2 
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to exist in the iron-ores, and which the imperfect 
processes of the manufacturers do not enable 
them to separate. Hence the analysis of the ores 
of iron comes to be an object of very great im¬ 
portance ; as it is the only method of acquiring a 
knowledge of the nature of the foreign substances 
which alter the nature of iron. Were they once 
accurately known, it might be possible to vary 
the processes of the manufacturers, so as to enable 
them to get rid of these foreign substances alto¬ 
gether, and thus make all iron of exactly the 
same quality : or it might be possible to substi¬ 
tute those which are least injurious for those which 
are most injurious, or, by introducing at once two 
foreign substances of opposite natures, to neutra¬ 
lize the effect of both. 

Magnetic iron, which constitutes the subject of 
this paper, is one of the most abundant and im¬ 
portant of all the iron-ores. It has been usually 
conceived to consist of pure oxides of iron, and to 
this purity, the goodness of the iron obtained from 
it has been ascribed. 

The only chemical experiments on this ore, with 
which I am acquainted, were made by Bucholz 
He ascertained the action of muriatic and sul¬ 
phuric acids upon it, and concluded from his ex¬ 
periments, that it was a mixture of black and red 


* GeMea's Journal, gd series, vol. iii. p. 106 . 
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oxides of iron, with a little siliceous matter, in the 
form of grains of quartz. 

The specimen on which the following experi¬ 
ments were made, was found in a Danish vessel 
which had been brought as a prize to Leith. A 
collection of minerals was found on board this 
vessel, which, from the abundance of cryolite 
that it contained, was supposed to have been made 
in Greenland. This collection was purchased by 
Mr Thomas Allan and Colonel Imrie, and is re¬ 
markable for containing two new species of mine¬ 
rals, to which the names of Allanite and Sodalite 
have been given. 

The appearance of common magnetic ironstone, 
is so well known, that any description of it would 
be superfluous. The specimen examined, was 
massive of the specific gravity 4.7619 » and had a 
variety of phosphate of lime adhering to one of 
its sides. 

Sulphuric acid has but little action on this ore, 
though, by the assistance of heat, an imperfect so¬ 
lution may be produced. With muriatic acid, it 
effervesces very slightly when previously reduced 
to a fine powder j and by long digestion on a sand 
bath, a complete solution may be obtained, with 
the exception of a white powder, which amounts 
only to a small quantity. 

If the white powder remaining undissolved be 
digested for several days in muriatic acid, the 
liquid becomes milky, and passes in that stRte 

d 3 
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through the filter, so that the milky matter cannot 
be separated. But by spontaneous evaporation, a 
small quantity of whitish matter was procured ; 
which, after being heated to redness, became in¬ 
soluble, though it gave out a little iron when digest¬ 
ed in muriatic acid. It was heated to redness with 
four times its weight of carbonate of potash. The 
mass was then digested in water. By this means, 
a white powder was obtained. This white pow¬ 
der dissolved in muriatic acid. The solution was 
yellow, and, when treated with reagents, exhibit¬ 
ed the following appearances: 

1. With infusion of galls, a reddish brown pre¬ 
cipitate fell. 

2. Prussiate of potash. A blue precipitate, 
which became white when a little ammonia was 
added. 

3. Hydrosulphuret of ammonia. A dark green 
precipitate in flocks. 

. 4. Ammonia. 1 A white flocky preei- 

5. Carbonate of soda. S pitate. 

6. Phosphate of soda. 7 A white flocky preci- 

7- Arseniate of potash. J pitate. 

, 8. Oxalate of ammonia."! 

p. Tartrate of potash. J 

From these experiments it follows, that the sub¬ 
stance was white pxide of titanium, npt quite free 
from i?on. 
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After all the titanium had been separated from 
the insoluble part of the ore, there still remained 
a small portion of white matter. It was fused 
with potash,—softened with water,—neutralized 
with muriatic acid, and then evaporated nearly 
to dryness. It assumed the form of an insoluble 
jelly. Hence this insoluble portion was silica, not, 
however, quite free from iron, for it was slightly 
coloured. 

Such was the process followed in the analysis, 
and such the substances obtained: 100 grains of 
the ore being treated in this manner, yielded 
126.5 grains of red oxide of iron, 4.2 grains of 
white oxide of titanium, and 2.4 grains of si¬ 
lica. 

From the great quantity of red oxide obtained 
in the present case, it is obvious, that the ore is 
not a mixture of black and red oxides of iron. 
Had it consisted of black oxide alone, the quan¬ 
tity of red oxide which it would have yielded, 
would have been less. The only possible con¬ 
clusion, is, either that the iron in magnetic iron- 
ore is a mixture of iron in the metallic state, 
and of black oxide of iron, or that it is in a 
state of oxydizement different from any at 
present known, and in which the metal is - com¬ 
bined with less oxygen than in black oxide. 

Theory would lead us to conclude, that iron 
js capable of combining with three different dozes 
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of oxygen, and of forming three oxides $ the 
composition of each of which, is as follows: 

Iron. Oxygen. 

1 . Protoxide, composed of, 100 4 -15 

2. Deutoxide, - 100 4-15x2 = 30. 

3. Peroxide, - 100 4 - 15x3 = 45. 

The second and third of these oxides are known. 
They are the common black and red oxides of 
iron. But we remain still unacquainted with the 
first, which cannot be formed artificially by any 
known process. 

It is by no means an unlikely circumstance, 
that magnetic iron-ore consists chiefly of this 
hitherto unknown protoxide. It differs in its pro¬ 
perties from black oxide, being more soluble both 
in sulphuric and muriatic acids, and effervescing 
slightly during its solution, which is not the case 
with black oxide. The circumstance also of its 
being at least occasionally a ptermanent magnet, 
ought not to be overlooked. Pure iron possesses 
this property in a very trifling degree. Mr Hat¬ 
chett has shewn, that iron may be converted into 
a magnet, when combined with a minihmm of 
carbon, sulphur or phosphorus, but loses its mag¬ 
netic virtue entirely when saturated with these 
substances. It is not unlikely that the analogy 
may be extended to oxygen likewise. Red oxide 
of iron is not magnetic at all: black oxide is ira- 
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perfectly so: magnetic iron-ore being so in a great 
degree, since the substance distinguished by the 
name of magnet belongs to it, is most probably 
composed chiefly of protoxide of iron. This, at 
least, is more likely, than that it should be a mix¬ 
ture of metallic iron, and black oxide of iron, 
the only other supposition which it is possible to 
form. 
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IV. Description of a Swordfish found in the Frith 
of Forth in June 1811. 

By William Elfor© Leach, Esq; F. L. S.~W. S. &e> 

(Read 27th July 1811.^ 


Xiphias Rondektii. 

EL II. Fig. 1. 

X. Corpora sub-scabro, linea laterali nulla; pinnisdor- 
, sali analique interruptis. 

Long. Cgrp.— rostro incluso, Pei , 8. une. 3. 

Habitat —in mare Britannico, piscibus minoribus victim 
tans. 

Descr.— -Rostrum compressum, supra trisulcatum ni¬ 
grum, infra sub-carinatum albicans. Oculi sub-argenteo- 
viridescentes, pupillo pulvinato-alb ic ante-coerul eo-atro. 
(Membrana branchiostega 5-radiata?) Derma sub-scabra 9 
dorse nigrieante, ventre lateribusque, argenteo-albis. Pinna 
pectoralis argentea, prseter marginem anticam supra quas 
mgridine gaudet. Pinna dorsalis nigra, interrupta, inter- 
rallo exarato. Pinna amlis cceruleo-nigra interrupta. 
Linea lateralis nulla. 

specimen from which we drew the above de¬ 
scription; was taken by some fishermen at Queens- 
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ferry, and purchased by Mr Macintyre, merchant, 
who sent it to Edinburgh, where it now is, having 
been stuffed under the care of Mr Wilson at the 
College. On dissection, it proved to be a female, 
and in the stomach the remains of small fish were 
discovered. 

Two other specimens of Xiphias, probably of 
this species, are recorded by naturalists, as having 
occurred on the British shores; one by Sir Robert 
Sibbald; the other by Pennant, as having been 
washed ashore at Langh^arn in Carmarthenshire. 
The figure of the latter author, I'suspect, has been 
depicted by the fancy of the ignorant artist he 
employed, to whom the public are also partly in¬ 
debted for the Trifurcated Hake, an animal lately 
proved, by the accurate Donovan, never to have 
existed. The only figure to which we can refer 
with any confidence, is that given by Rondeletius, 
who, however, has omitted the posterior anal fin: 
but it agrees in other points so well, that 1 have 
named it, in honour of him as the first discoverer, 
Xiphias Rondeletii. 

The head was much lacerated ; I therefore 
suspect that part of the branchiostegous mem? 
brane has been torn away ; this, however, future 
observations will decide. The superior process of 
the tail was also incomplete, although there can 
be little doubt, from what remains, that it was 
considerably larger than the lower part. 
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Since the above was written, I have been in¬ 
formed by Mr Bullock, that, some years since, he 
saw in the Frith of Forth several living speci¬ 
mens of a Xiphias playing in the water; I think 
he said seven or eight, and he was so near as to be 
enabled to observe the dorsal fin to be undivided. 
It is therefore highly probable, that Xiphias gla- 
dius may also be a native of our seas, op perhaps 
be the other sex of this. 
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V. Some Observations on the Gems S%uai.us of 
Linne, with Descriptions and Outline Figures 
of two British Species. 


By Wiixiam Elford Leach, Esq; F. L. S.—W. S., &c. 


(Read IStk January 181 2 .) 


No family of the Amphibia, is in greater confu¬ 
sion, or wrapped in such obscurity, as the Squa- 
linidje ; the characters which distinguish its ge¬ 
nera remaining undefined, and the figures of spe¬ 
cies being so incorrectly given, as never to be 
quoted without doubt. Much, therefore, remains 
to be done, and I trust that no zoologist will neglect 
to describe and figure all that may come under 
his inspection, and communicate his observations 
to this Society, through the medium of whose 
Transactions we may hereafter hope to be made 
acquainted with such species as are found on our 
coasts. The principal characters which distinguish 
the species, may be drawn from the nose, neck, 
and fins, and probably from the colour as well as 
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shape of these parts: The generic characters 
from the teeth, the position and form of the 
mouth, and of the sacral fin. Two genera have 
been formed from the Linnean genus, viz. Squa- 
tina and Squalus. To these I shall beg per¬ 
mission to add two more, as in the following 
Table: 

Familia Squaliniua*;, 

* Pinna anali 

1 . Pinna caudalis Iunata, - Squalus*. 

2 . Pinna caudalis irregularis, - Galeus. 

* * Pinna anali nulld. 

8. Os ante oculos situm, - Squatina. 

4. Os pone oculos situm, - Acanthias. 

A more minute division, will, I have little 
doubt, be hereafter found necessary ; but, in our 
present state of knowledge, I should not consider 
myself justified in proposing more genera. The 
sexes of the genera S<£ualus and Gaeeus, may be 
distinguished from the ventral fins being either 
entire, divided, or furnished with a long process 
beneath. 

* This genus may be subdivided from the structure of the 
teeth. 



ON THE GENUS SQUALUS OF LINNE, 


63 


Galeus Mustelus . 

Tab. II. Fig. 3. 

G. Dorso plumbeo-nigricante; ventre sub*argenteo al- 
bido. 

TolTkiK) Arist. Hist, anim. vi. c. 10. 

Galeus IseVis. Rond, de pis. mar. 373. cnm icons. 

Mustelus bevis primus. Will. Icth. 60. 

Smooth or unprickly hound. Raj. Syn. pis. 22. 

Squalus mustelus. Linn. Syst. Nat . 400. 

Gmd. Syst. Nat. 1498. 13. 

Smooth shark. Penn. Brit. Zool. 3. 116. tab. 16. 

Squalus mustelus, or murloch. Neillj Wern. 

* Trans, vol. i. p. 549. 

[Long. Corp.—P edes sex. 

Habitat —in Oceano Europaeo. 

JDescr. Caput acuminatum sub-rotundatum. Pinn*e 
pectorales supra nigricans, parte inferiore marginibusque 
posticis albis. Pinnae ventrales et anales albidfe. Cauda 
sub-fusco-nigricans, margine inferiore griseo-testaceo aut 
dilutiore. Pinna dorsalis atlantalis * sub-plumbeo-cineras- 
centi-nigricans, margine postico saturatiore, basi antice 
posticeque albido. Pinna dorsalis sacralis *f* cinereo- 
nigricans. 

A specimen of this species was taken by the 
Newhaven fishermen last J une, having been acci¬ 
dentally found entangled in their nets j it was a 
female, and measured from the ini&l to the sacral 


* Pinna dorsalis antica auctorum . 
f Pinna dorsalis postica auctorum , 
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extremities, six feet; in the uteri were twenty- 
six young, agreeing in shape, proportion, and co¬ 
lour with the old one: from one of these, the an¬ 
nexed figure was taken j the description from the 
adult animal. I am sotry that I neglected to 
examine the teeth, and cannot but express my 
regret at such a shameful neglect, for which I 
can find no excuse. The skin of the old and 
young was very rough, as is the case with all the 
other species which have come under my inspec¬ 
tion : the term Icevis, was therefore applied by 
the older writers, to distinguish it from the piked 
dogfishof the fishermen, Acanthias antiquorum . 
Mr Pennant says, “ The teeth resemble those of 
a ray, rough and sharp/’ 


Squalus Selanonus. 

Tab. II. Fig. 2. 

Teeth in front, six rows, smooth, with two processes 
on each side at their base. 

Squalos Selanonus. Walker MSS. 

Mus. Wern. Soe. 

The specimen from which the drawing is made, 
was taken in Lochfyne, and is figured in the MSS. 
drawings of the late ingenious Professor of Natural 
History, Dr Walker, from whose sketch, (through 
the attention and goodness of Professor Jame¬ 
son, to whom I stand greatly indebted for the as- 
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sistance he has often rendered me in zoology,) 
the above name is taken. As the specimen is in 
a dried state, nothing can be said as to its colour. 

I may observe, however, that the nostrils are 
placed on the base of the porrected nose, as may¬ 
be indistinctly seen in the annexed outline. It 
may be questioned whether it be an undescribed 
species. I am of opinion, that it is the Basking 
Sha^k of Mr Pennant: it agrees with his descrip¬ 
tion, which was drawn from a recent specimen on 
the shores of Loch Ranza, Isle of Arran. The 
figure, it may be argued, is altogether different; 
but when I inform the Society, that all or most of 
the figures which disgrace the work of that emi¬ 
nent zoologist, were made by an ignorant artist, 
and still more stupid engraver, who fashioned the 
animal to suit their fancy, carefully rounding 
angles, to give an elegance to their works, the 
objection will cease. Still, it may be enquired. 
Is Pennant’s basking shark the Squalus maximus 
of Linne ? or are we to consider that figured 
by Mr Home in the Philosophical Transactions, as 
referable to that species ? These gentlemen have 
most clearly described two very distinct species 
under the same name. La Cepede, in his Histoire 
Acs Poissons, has figured Pennant’s Basking Shark 
as Squalus maximus of Linne, calling it Squale 
trh grand. The length of the specimen of 
Squalus Selanonus , which is preserved in the 
Museum of this University, is about eight feet 
and a half. 

VOL. II. E 
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I cannot conclude without observing, that the 
terms atlantal and sacral, are applied to the an¬ 
terior and posterior dorsal fins; although, in this 
instance, the terms anterior and posterior would 
have applied equally well, yet, on other occasions 
they would be subject to much objection; for the 
sake of uniformity, therefore, they are used here al¬ 
so. I am happy in being enabled to state, that the 
anatomical nomenclature of Dr Barclay is adopted 
by several of the most eminent zoologists in this 
country, who in future will introduce them into 
their descriptions, thereby avoiding that ambigui¬ 
ty of language which has rendered nearly use¬ 
less the valuable works of several older writers. 

Since the above was given to the Society, | 
have been favoured by my worthy friend the Rev. 
John Fleming, with the jaws of Squalus Sdanonm 
taken in Zetland, which agrees with that in the 
•Museum of the College* 
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¥ I. An Essay on Sponges, with Descriptions of all 
the Species that have been discovered on the Coast 
/ /of Great Britain. 


By George Montagu, Esq; F. L. S. & M. W. S. 


(Read 7 tk March 1S12.J 


Little has been added to the division of Zoophy- 
ta as British, since the time of that enlightened 
zoophyrist Mr Ellis, to whom we are greatly in¬ 
debted, not only for the discovery of numerous 
species of the several genera that constitute this 
class of animate beings, but for his critical inves¬ 
tigation. By his indefatigable researches, micro¬ 
scopical inspection, and judicious dissection, he 
clearly demonstrated, that the subjects of this di¬ 
vision (which had been considered as extremely 
ambiguous, from their general appearance bearing 
so much similitude to plants) are truly of animal 
origin. Many indeed, which appear to possess all 

E 2 
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the qualities of marine plants, such as roots 
stem, branches, and vesicles bearing the young 
in embryo , like seeds, (as exemplified i nSertulariaf) 
are formed for the support of an animal of a most 
complicated nature. These coverings, or more 
imperishable parts of zoophytal animals, grow in 
the same manner, and some perhaps draw in nou¬ 
rishment in a similar way, as fuel and conferva. 
Like shells, however, they are constituent parts of 
an integral animal, expanding with it according 
to the laws of nature. 

The subjects in Zoophytu, as in Testacea, when 
examined in the cabinet only, exhibit that part of 
the animal which is the least perishable ; and of 
course, that, by which science has been best able 
to define, and reduce them to system, for the 
better ascertaining the distinction of the numerous 
species., ■ ' • - . 

. It is not, however, my intention to enter into a 
general history of the nature of zoophytes in this 
place; nor is it required ; since nothing further is 
necessary for those who demand instruction in 
this abstruse science, than to peruse the works of 
our countryman Ellis. There are indeed some 
of the subjects which belong to this class of be¬ 
ings, that possess so small a share of apparent vi¬ 
tality, and are so indefinite in shape, that even 


* Eadicat tubes, or ramifications resembling roots, by which 
they are affixed to other bodies. 



ESSAY ON SPONGES. 


eg 

that great illuminator in this science, could not 
define them : amongst these, Akxjonium and 
‘Spongia seem to rest nearly where they were left 
by Ellis. Of the former, if we were to confine 
the genus to an aggregate of polypes, enclosed 
within superficial cells, (which appears essential,) 
then several of the species of Aicyonium would be 
removed, particularly lyncurium , cydonium, bursa, 
and perhaps some others. In these three, no stel¬ 
late pores or cells, nor polypes, have ever been 
Observed. 

Bursa is without doubt a Coriferva. Lyncurium 
and cydonium approach very near to Spongia ; but. 
these, with two or three others of similar struc¬ 
ture, might perhaps be formed into a new genus, 
if any advantage to science could be gained by it. 
However, till we are better acquainted with more 
of this intricate family, I shall arrange two or 
three of the same structure (which are perhaps 
new) in the genus Spongia, as bearing strong cha¬ 
racters of such, according to the Ellisian defini¬ 
tion. 

The animals of this genus, the most inert and 
least definable by means of the animal itself, are ex¬ 
tremely obscure $ consequently it is not sufficient 
that such anomalous beings be described in half a 
dozen of words, which is all we have to direct us 
with respect to many species. In most instances, 
shape is not to be depended upon ; and, as the 
greater part of the sponges we obtain, are thrown 
ashore by the sea after storms, few are .found- 

E 3 
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perfect. Those in which we are the least likely to 
err, are such as are branched, lobated, foliated, or 
digitated, or possess something like specific cha¬ 
racters independent of texture ; but, at the same 
time, texture must be a leading feature in discri¬ 
mination, foa, in the more compact sponges, desti¬ 
tute of ramifications or appendages, and where 
shape has no uniformity, texture alone must guide 
our opinion. 

Under all the difficulties I have to encounter 
with respect to synonyma, I am induced to offer 
an essay on the British species of this intricate 
genus, for these reasons : 1st, Because I possess 
many that do not appear to have been described j 
2 dly. Because no British naturalist, since Ellis, 
has exclusively undertaken the subject; and, 3<%, 
Because it may pave the way to greater exertions 
in this occult science, by stimulating others to reap 
in the same field, and give their gleanings to the 
public. 

If I fall into error with respect to sytionymes, 
those who have studied the subject will readily 
excuse it, from their knowledge of the difficulty 
of avoiding it. If I fail in my endeavours to de¬ 
fine all the British species of Spongia, I am sure of 
obtaining two desirable objects;—that of the 
pleasure and information the study and researches 
have afforded me \ and also that of allowing the 
scientific to participate with me in the benefit of 
these researches, which some friends have urged 
me to publish. 
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It would appear that Mr Ellis found much dif¬ 
ficulty in ascertaining the species of this genus. 
By him seven only seem to have been described, 
viz. coromta , oculata, tomentasa, stuposa, cristata, 
palmata, and boiryoides. In addition to these, 
Berkenhout has given dichotoma; Mr Sowerby, 
in his British Miscellany, enumerates three others: 
pulchella, cancellata, and compacta; and, lastly, 
we find infundibuliform is, ventilabrum * and com- 
pressa, described as British by Professor Jame¬ 
son in the first volume of the Memoirs of the 
Wernerian Society; making together fourteen 
species. 

It will be noticed, that, in the following pages* 
I have almost twice that number ; and of those 
which possess sufficiently strong specific characters 
to be defined by the pencil, figures have been 
given. 

With respect to the nature of sponges, there 
has been considerable difference of opinion •, but, 
in the present era of natural history, it is pretty 
generally allowed, that they are truly of an animal 
substance, extremely torpid, and for the most part, 
if not wholly, destitute of visible motion. With 
considerable attention to some species taken fresh 
from the sea, and others that I have examined in 
the cavities of their native rocks, still immersed in 
their natural element, not the smallest motion was 
perceptible, nor were there any appearances of in¬ 
ternal action j for such would have produced some 

£ 4 
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currents or slight agitation in the water, which 
must have been perceived by the assistance of 
glasses *. Action, however, is by no means ne¬ 
cessary to constitute an animal; for in many in¬ 
stances vitality is known to exist without mo¬ 
bility. 

'Loophytes in general are destitute of loco¬ 
motion ; and what action any of them possesses is 
very limited, being chiefly confined to the multi¬ 
farious polypi that constitute them. The only 
genus of Zoophyta which is not possessed of polypes, 
is Spongia; and it is to be wished that this cha¬ 
racter should be continued in contradistinction 
to Alcyonium, which Mr Ellis established as the 
basis of separation in the two genera. 

In the generic characters, Bose has unfortunate¬ 
ly omitted this essential distinction, as he has de¬ 
scribed both genera to be polymorphous polypi, 
which should imply that spongia, as well as al- 
cymium, is constituted by polypes. This is'con- 
trary to all experience, and indeed is in direct op¬ 
position to fact. 

It is not necessary that an animal body should 
have motion to assure us of its animality, or that 
it sustains vitality j since life, in some of the lower 
order of beings, is so infinitely diffused and vari¬ 
ously modified j at the same time that animal ac- 


* Mr ElKs speaks with certainty as to the contractive and 
expansive property of one species, the cristata. 
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fcion is so extremely limited, as to create doubts of 
its existence •*. 

The actual distinction between animal and ve¬ 
getable life, is perhaps so small and indefinite, that, 
the physiologist will scarcely venture to say where 
the one terminates, and the other commences: 
the only material distinction between them ap¬ 
pears to consist in their constituent parts. 

By chemical analysis, there appears to be an in¬ 
fallible character of specific distinction, by which 
they are with certainty recognised f. That cha¬ 
racter, therefore, discovered in all animal matter, 
has been proved by chemical decomposition to ex¬ 
ist in sponges %. Motion, as already observed, is not 
essential to animality; and in their inertion, zoophy¬ 
tes, especially sponges, approximate so nearly to ve- 


* Vitality is not affected by separating any part of zoophytal 
animals, no more than in Hydra: each fraction contains an 
equal portion of vitality independent of connexion. In the 
higher order of beings, vitality is limited. 

f “ I need not,” says Mr Ellis, when speaking of the chemi¬ 
cal experiments on keratophyta > “ mention any other to the 
curious, than the great quantity of volatile salts that may be ex¬ 
tracted from them, and the strong smell they yield when burnt, 
of roasted oysters.” 

J The odour produced in the combustion of sponges, and other 
zoophytes, is similar to that of other animal substances, mixed 
with a peculiar marine odour, well exemplified by oysters roasted 
m their shells ; and which is very different horn the effluvia of 
turning vegetable matter. 
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getables, that it is only the peculiarity of their con ‘ 
stituent parts (which we are enabled to discover by 
the aid of chemical science) that separates them. 
It is not essential to the formation and growth of 
animal substance, that a heart, brains, or even in¬ 
testines, or any viscera, should exist, no more than 
it is, that all vegetables should possess roots. 

Many species of alcyonium appear to be desti¬ 
tute of motion except in that part termed the 
polypi; and yet these only constitute a small pro¬ 
portion of this multifarious animal; for the basis 
from which these animated portions issue, is equal¬ 
ly formed of the same material, also endued with 
the principle of animal life. Were it not for the 
multifarious polypi that constitute a part of al¬ 
cyonium, the characters of distinction between 
that and spongia, would be more indefinite. 

Whether motion has ever been discovered or 
not in any species of sponge, is not I conceive of 
so much importance as some naturalists would ap¬ 
pear to consider. Those who are solicitous in 
their inquiries after the animals which they have 
supposed to construct the vesicular fabric of 
sponges, and have expressed their surprise, that 
in this age of cultivated science, no one should 
yet have discovered,—must have taken a very li ¬ 
mited view of matter possessing vitality, and have 
grounded their hypothesis only upon supposed 
analogy. Why should it be concluded that sponges 
are only the nidi of insects or vermes $ or why 
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should not organic matter possessing vitality with¬ 
out action, exist ? If these philosophers expect 
to find polypes, or vermes of any kind, to be the 
inhabitants of Sponges, they will be deceived. 
The true character of spongia, is that of a living, 
inactive, gelatinous flesh, supported by innumerable 
cartilaginous or corneous fibres or spicula, most 
commonly ramified or reticulated, and furnished 
more or less with external pores or small mouths, 
which absorb the water, and which is conveyed 
by an infinity of minute channels or capillary 
tubes throughout every part of the body, and is 
there decomposed, and the oxygen absorbed as its 
principal nourishment, similar to the decomposi¬ 
tion of air in the pulmonary organs of what are 
called perfect animals. 

The food of sponges must be similar to that of 
plants y for a Sponge has no more power to digest 
gross bodies, than a Fucus or a Conferva ; and no¬ 
thing can be more admirably adapted to a gaseous 
aliment than the construction of a sponge. The 
conformation of a sponge, better entitles it to the 
appellation of sea-lungs, than any other marine 
production •, since the water absorbed by its capil¬ 
lary tubes becomes as greatly divided, as air re¬ 
spired by pulmonary organs; and thus by such 
an extensive surface offered to the water, decom¬ 
position may be effected in the same way as air 
is decomposed in the lungs of terrestrial ani¬ 
mals. 
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Having advanced an opinion upon the consti¬ 
tution of sponge, it must be observed, that I have 
not enumerated what has been usually considered 
as fresh-water species of this genus, in my cata¬ 
logue of British sponges, conceiving that they are 
actually of a different nature. Lamarck has se¬ 
parated these from Spovgia, and has placed them 
in a new genus denominated Cristatella, which 
bears evident polypes. Bose, however, conceives 
Lamarck has been deceived by a figure in Roesel, 
as he declares that he has examined a vast quanti¬ 
ty of what is called Spongia fluviatilis, and never 
could discover animal organization with signs of 
life. 

Not having had an opportunity of examining 
recent specimens of these fresh-water species of 
supposed sponges, I must confess that, by the 
structure alone in an arid state, I am led to an 
opinion that they do not truly belong to the genus 
Spongia*. 


* This fibrous brittle substance is evidently of animal origin, 
by its odour in combustion: the numerous minute globules it 
contains of the same figure and size, interspersed throughout 
the whole substance, have evident characters of ova connected 
together by glutinous filaments, which form the reticulated mass. 
Jf these minute globes were cells of polypes, or any other perfect 
animal, they would possess an aperture ; whereas they have no' 
opening. They are strong, tough, and polished within, like 
what the remains of a glareous matter would be when dried in 
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I shall now proceed to give a description of the 
several species of sponges that have been discover¬ 
ed to inhabit the British Islands. 


$(/ small a body. It appears to me, that this substance is in 
fact the nidus of some aquatic insect, which may possibly con¬ 
gregate to deposiie their eggs; and that the fibres, or threads 
that decussate each other, are attached to the ova for their secu¬ 
rity in mass, as we perceive in those of some spiders and other 
land insects. 


SPONGIA 
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SPONGIA BRITANNICA. 

In order to facilitate the arrangement of the 
species, I have divided them into the following 
families: 

1. Branched: those which are properly branch¬ 

ed, simple or compound. 

2. Digitated ; those which are divided into 

lobes or leaves, on their sides or on the sum? 
mit. 

3. Tubular ; such as shoot into tubular processes, 

whether simple or compound. 

4. Compact ; such as are destitute of any divi¬ 

sions, and are of a compact form, but of inde¬ 
finite shape, whether of an open or a solid 
texture. 

5. Orbicular; such as are globose, with internal. 

radiating, asbestine spiculae. 


h * Branched. 

1. Oculata. Much branched, soft, the branches 
roundish and obtuse, furnished with mar¬ 
ginal pores. 

Plate vi. fig. 2. 

Spongia oculata. Ellis, Corah p. 80. t. 32. fig. F. f.— 
Id. Zooph. p. 390.— Gmd. p. 3820. 

In all the specimens I have examined, some of 
the branches originate from the base, but have a 
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distinct stalk, which is composed of tougher ma¬ 
terials, the fibres being ligneous and longitudinal. 
An elegant variety in my cabinet, is of a pale 
brown colour, with numerous divarications •, some 
of these unite for an inch or more, and then se¬ 
parate, and spread at their tips into four or five 
small branches, with obtuse summits. The growth 
of this variety differs so much from the general 
appearance of Spongia oculata, that, were it not for 
the stalk, similarity of texture, and the marginal 
cells on the branches, it might have been consider¬ 
ed a distinct species. The stem is destitute of 
branches for three inches; the branches are six 
inches long. This, and the common sort, are found 
on the coast of Devon. 

2. Stuposa. With round branches cf tow-like 
appearance, covered with pointed hairs. 

Plate iii. fig. 1.—Plate iii. fig. 2. yar.—Plate iv. Tar. 

Spongia stuposa. Ellis, Zooph. p. 186.—Phil. 

• Trans. 55. p. 288. t. 10. e.— Gmel. p. 3822. 

What is considered as an elegant slender varie¬ 
ty of this species, is beautifully white, and has 
the branches more ascending, and more tomentose. 
Perhaps it is the older specimens that become pal- 
mated at the divarications, like the antlers of a 
buck. Both these sponges may be likened to the 
horns of deer in their soft or velvety state, and 
one is probably the Spongia cervicornis of Pallas. 
If hereafter these should prove to be different 
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species, the palmated kind might he called dama- 
cornis. Coast of Devon, rare. 

3. Palmata. Palmated, with finger-like divisions 

on the margin, and little prominent pores ir¬ 
regularly disposed. 

Spongia palmata. Ellis, Zooph. p. 189. t. 58. f. 6.—■ 
Gmel. p. 3822. 

This, in some of its varieties, somewhat ap¬ 
proaches Spongia oculata, is of a similar texture, 
but not so soft when dry, and the pores more nu¬ 
merous, and disposed all over the surface. Coast 
of Devon, rare. 

4, Coalita. Much branched in an irregular and 

distorted manner, rather compressed, and of 
a brittle corky substance. 

Spongia coalita. Gmel. p. 3825.— Mull, . Zool, 
Dan. ih. t. 320. 

This species is much branched, and composed 
of finely reticulated fibres, with seldom any larger 
pores: the stalk is scarcely larger than the branches, 
and both usually become sub-carinated at the sides, 
on which part a few porous tubercles are some¬ 
times observed; the branches are frequently hook¬ 
ed, and turn in different directions, but preserve 
a flattish form. Coast of Devon, rare. 

Muller is certainly mistaken in referring this to 
the pwlata of Ellis. 
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5. Hispida. With long, slender, round, dicho¬ 
tomous branches, covered with stiff Hairs. 

Plate v. 

This slender branched sponge appears as if it 
sometimes grew horizontally on each side from the 
point of adhesion, which is very slight; in this 
case, both ends become branched. Others rise 
perpendicular from the base, which is attached to 
old shells; in some instances several stalks origi¬ 
nate from the same spreading base, but are rare¬ 
ly connected: the branches are nearly round, ex¬ 
cept where they divaricate. Three/and sometimes 
four subdivisions take place in the larger speci¬ 
mens; the points of the subdivisions are sub¬ 
acute. Length, a foot or more. 

When recent, contains a great deal of gelatinous 
flesh, and is of a yellowish-brown colour, becom¬ 
ing darker as it dries. The only specimens that 
have occurred, were taken off the coast of Devon 
by the trawl; rare. 

The description given of S. tupka, would to¬ 
lerably well accord with this, had not that species 
been stated to be soft, whereas this is hard, and 
not composed of so fine a texture as S. oculata, 
and is thickly muricated with hairs. 


TOE, II. 
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< 3 . Dicliotoma. Branched, erect, subcylindric, to- 
mentose, and covered with small pores. 

Spongia dicliotoma. Ellis , Zooph. p. 187. 6.—PliiL 
Trans. 55. p. 289. t. 11. f. 1. (Ellis.) Lin. Syst. 
p. 1299.— Berken. p. 213.— Gmel. p. 3822. 

Plate vi. fig. 1. 

. Brown, with long erect dichotomous straight 
branches, smaller at their summit: at the divari- 
cation of the branches it spreads a little, becom¬ 
ing compressed, but never so much as S. oculata ; 
from which it also differs in the superior length 
and straightness of the branches; the texture is 
also more firm and less woolly. The dkhotoma , 
like the oculata, originates from a compact lig¬ 
neous stalk, an inch or two in length, but the 
branches are truly dichotomous, and they never 
terminate in more than a fork, and most frequent¬ 
ly in a single point whereas the oculata is much 
more complicated in its branches, which are more 
compressed, and sometimes inosculate, and their 
tips become digitated in older specimens; in some 
the ends are palmatcd, from which issue four or 
five fingers. In both these species, numerous 
branches arise together from the top of the main 
stalk: in the dkhotoma, the first subdivision or 
offset from a main branch, commences close to 
the base, and another divarication takes place at 
the distance of two or three inches; but many of 
the main branches have only a lower divarication, 
and from thence extend nine or ten inches per- 
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fectly straight, and gradually tapering to a point. 
A specimen in my cabinet, taken on the coast of 
Devon, has not less than a dozen main branches, 
some of which are eleven inches long. A figure 
of a branch of this, and of the oculata are given 
together, in order to shew the difference of their 
usual growth, as it is probable they have some¬ 
times been confounded* 

A comparative description has been considered 
in some degree essential for the discrimination of 
these two species, as the dichotoma has not, I be¬ 
lieve, been considered as British, but was origi¬ 
nally described by Mr Ellis as a production of 
the coast of Norway. The rows of cells which 
the oculata is described to possess on the margin, 
and which project a little, does not form a charac¬ 
ter of distinction, being equally applicable to 
dichotoma ; but perhaps in this last, the cells are 
more disposed over the whole surface. Both 
species are yellowish when fresh. 

Berkenhout is the only one who mentions this 
species as a native of the Cornish and Yorkshire 
coasts, but on what authority we are not inform¬ 
ed. 

f 2 


* Hate vl %* 
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f: Digit at a. With very slender dichotdmous 

branches, digitated at their summit; the sur¬ 
face granulated. 

Plate vii. 

This very slender sponge is tough and flexible j 
neither the stem nor the branches are so large as a 
medium straw, slightly compressed: the branches 
are distant, and usually terminate in a cluster like 
the foot of a bird j these slender terminal divi¬ 
sions, are from three to six in number. It is com¬ 
pact in its texture, and when examined under a 
microscope, appears granulated on the surface, as 
if sprinkled with fine sand : the base of the stem is 
usuallyferruginous, the rest of a pale yellow-brown. 

Taken in deep water by the trawl off the coast 
of Devon; rare. 

8. Ramosa. Palmated and digitated round the top. 

Plate viiL 

This curious sponge is stiff, and somewhat elas¬ 
tic ; the interior part is ligneous, striated longitu¬ 
dinally, and which is always bare at the ends of 
the ramifications, where it seems to be composed 
of numerous fibres that frequently split and di¬ 
vide into fascicles : the spongy or exterior part is 
of a fine texture : colour pale yellow-brown. 

This singular species, which appears to be un- 
described, I first noticed in Mr Boyer’s cabinet of 
British shells, chiefly found at Weymouth. I have 
since taken a larger and more perfect specimen on 
the coast of Devon, measuring nearly five inches 
in height. 
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** Digitated. 

Si. Conus. With numerous short flattish divarica¬ 
tions issuing from the sides. 

Plate x. 

The divarications are irregular in size, shape, 
and situation, but they are usually compressed. 
Short, and broadest at the end j these sometimes 
originate from an irregular stalk, giving a little 
resemblance to an expanded fir conethe texture 
is rather coarse, and the outside furnished with, 
spiculas or short bristles. When dry it becomes 
stiff and rather hard, owing to the large quantity 
of gelatinous flesh which is obvious amongst the 
fibres. Colour when dry, of a dark yellowish- 
brown. 

Coast of Devon ; rare. 

30. Lobata . With clustered ovate divarications. 

Plate ix. 

The texture of this sponge is rather more coarse 
than that of oculata ; the lobes vary from ovate 
to oblong, and originate from an ill-defined stalk 
in an irregular manner •, they are nearly con¬ 
nected, sometimes inosculate, and are furnished 
with a few prominent pores without order. Co¬ 
lour,, yellowish-brown ; height two inches. 

Devon coast; rare. 
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11. Perlevis. Form indeterminate, texture close, 
surface covered with obtuse papillae. 

In texture, this sponge is somewhat similar 
to tomentosa; is equally light, but not so soft 
and crumbly, nor of so pale a colour; when fresh 
it is yellow, becoming of a light brown when dry: 
on the surface are numerous obtuse papillae, the 
eighth of an inch in length ; these are not tubu¬ 
lar, but of the same texture as the rest of the 
sponge; some are clavated, others bifid or trifid, 
and compressed ; sometimes a few moderate sized 
pores are scattered over the surface, very visible 
to the naked eye, being as large as if made by a 
common pin. 

A specimen of about two inches long and an 
inch broad, taken on the coast of Devon, ap¬ 
pears to have been attached to a rock its whole 
length. - 

12. A urea. Broad, flat, and slightly divided at 
the top. 

Two or three inches broad, and nearly two 
inches high, of an orange-yellow when fresh,* fad¬ 
ing to brown when dry. Sometimes its slight di¬ 
visions are tubular, but this is of rare occurrence. 
It is not so much divided as Spongia prolifera of 
Ellis, or might be thought a variety ; but in this, 
the base is always broad and compact, and the 
' sumtoit is more ragged than branched; it con- 
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tains a great deal of animal gluten, which in dry¬ 
ing, contracts and connects the small divisions. 

Plentiful in the estuary of Kingsbridge, cover¬ 
ing the stones at low water. 

13. Rigida. With obtuse, spreading irregular 
flatfish divarications, arising from the same 
base; usually a short stalk. 

Plate xi„ fig. 2. 

This sponge is as coarse in texture as Spongia 
officinalis, and when fresh, is of an orange co¬ 
lour, which it partly retains if tolerably freed 
from the animal gluten : the divarications are ir¬ 
regular in size and shape, but usually, originate 
from one base or stem. When dried, it becomes 
rigid, but less so when it has been exposed for 
some time on the sea-shore, or, by repeated irriga¬ 
tion, the animal gluten is decomposed and washed 
out. 

Height, about an inch. 

What is conceived to be a small variety, has 
the divarications more numerous and distinct, 
spreading from a short pedicle. In this, the re¬ 
ticular fibres are greatly obliterated by the large 
quantity of gelatine retained, by the contraction 
of which, the fibres are connected, and the sponge 
is rendered hard and destitute of flexibility, 

Coast of Devon $ rare. 

F4 
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*** Tubular. 

14. Coronata. A single tube, the summit crown¬ 
ed with radiating spines. 

Spongia coronata. Ellis, Zooph. p. 190. t. 58. f. 8,9. 

—Gmel. p. 3819. 

This curious little sponge, originally discovered 
by Mr Ellis in the harbour of Emsworth, is not 
Uncommon on many parts of the British coast j I 
have found it in the most southern extremity, 
and have been favoured with it from Zetland by 
Mr Fleming. The specimen figured by Ellis, is 
very diminutive ; it is usually larger, and one in 
rhy cabinet is above an inch in length, but not 
near so large in proportion as the magnified figure 
in the Zoophytes. It should be remarked, that the 
specific character of being “ surrounded at top 
by a crown of spines,” is rarely identified ; but 
the spiculse that cover all other parts, form a lasting 
character. It is generally of a yellowish colour, 
sometimes of a shining silvery white •, and this we 
may conceive is its true colour, could all adven- 
titious matter be removed. 

Found on fuci and other marine bodies. 
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15. Botryoides, Minute, ovate, tubular, in 
bunches, covered with triradiated spines. 

Spongia botryoides. Ellis, Zooph. p. 190. t. 58. 
f. 1.-4.— Gmel. p. 3823. 

This species, originally described by Mr Ellis, 
is the only one I have not been able to identify 
amongst the sponges that zoophytist has given as 
British. It is very minute, and composed of 
branches of little oval figures in the shape of 
grapes, and each is open at the top, (probably 
tubular.) ** When the surface of this species is 
highly magnified, it seems,” says Mr Ellis, “ as 
if covered with little masses of triple equidistant 
shining spines.” These spines were described and 
figured by Walker in Test acta Minuta Rariora , 
as a minute species of Asterias. My late valuable 
friend Mr Boys of Sandwich, favoured me with 
specimens of these triple spines, together with 
most of Walker’s minute shells, and they were 
admitted by that able naturalist to be the spines 
of Spongia botryoides. 1 do not recollect that Mr 
Boys had ever seen a perfect specimen of this 
sponge, nor is it mentioned in his Catalogue of 
subjects in Natural History in the neighbourhood 
of Sandwich ; but Mr Walker says his Asterias 
triradiata is found on all the shores of Kent; so 
that we may conclude the sponge is not uncommon 
in that quarter. 
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1 6. Papillaris. Sessile, flat, spreading, with scat¬ 
tered tubulous tubercles. 

Spongia papillaris. Gmel p. 3824— Pallas, Zoopfr- 
p. 391,—S. compacta, Br. Miscel. 1.1. 42? 

This sponge is usually attached to rocks, some¬ 
times intermixed' with Corallina officinalis and 
others, spreading three or four inches. In a re¬ 
cent state, it is soft and yellow, the tubercles oc¬ 
casionally tipped with blue : when dry it becomes 
less soft, and turns to a brown or grey colour. 
When examined by a lens, the surface appears 
like gauze : the papillae are various in size, hol¬ 
low or tubular, and disposed without order. 

Common on the south coast of Devon on 
the rocks that are rarely left by the receding 
tide. 

It will be perceived, that part of the synonyma 
prefixed, is given with doubt; but we suspect 
from the appearance of the compacta figured by 
Mr Sowerby, that it is really a fine variety of this 
species; the surface appears to be the same, and 
the difference consists in the tubercles being more 
lengthened, more numerous, and more connected. 
This fine variety, (as I suspect,) was probably 
thrown up from the deep, where all marine sub¬ 
jects of this nature, arrive at much greater per¬ 
fection than nearer the shore, where the continual 
agitation of the water causes depauperation. 
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27. Tubulosa. Tubular, branched, tough; the 
tubes erect, and slightly tapering. 

Spongia tubulosa. Ellis, Zooph. p. 188. t. 58. f. 7 .— 
Lin. Syst. p. 1297.— Gmel. p. 3819.—Spongia fas- 
tigiata. Pallas, Zooph. p. 392. 

The external structure of this sponge is so fine 
as not to be discerned by the naked eye ; smooth, 
and destitute of any detached fibres; when ex¬ 
amined by a lens, it is observed to be finely, 
though irregularly reticulated with smooth fibres: 
the tubes, are hollow throughout, nearly erect, 
and most commonly originate from a common 
base, but frequently so close together, as to be¬ 
come more or less united; sometimes smaller 
tubes issue from the sides of the larger : at the 
summit the tubes are as thin as paper. 

This sponge is not uncommon in the estuary of 
Kingsbridge at very low water, adhering to stones, 
and is occasionally taken by the trawl in the open 
sea on the coast of Devon. It rarely exceeds 
three inches in height, and four or five inches 
wide; one specimen contains ten principal tubes 
of different lengths: the colour when fresh is 
yellow, but, by drying, it becomes of a pale brown 
or dirty white. 

Making allowance for climate, this approaches 
so nearly to the Batavian tubular sponge, that I 
have ventured to consider it a depauperated va¬ 
riety of the species described by Mr Ellis, rather 
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than run a risk of unnecessarily multiplying 
species without evident specific distinction. 

18. Foliacca. Of a fine texture, greatly compres¬ 
sed, and tubular; the inside finely reticu¬ 
lated. 

Spongia compressa. Fab. Faun. Groenl. p. 448 ?~ 
Gmel. p. 3825 ? 

Plate xii. 

This leaf-like sponge usually grows in clusters, 
each follicle being of an irregular shape, but ge¬ 
nerally more or less obovate, furnished with a 
short pedicle, by which it is affixed; and the apex 
is contracted, having an opening to the tube: 
some specimens have one or two perforated tu¬ 
bercles on the lateral margin; others shoot, into 
small lateral leaflets, which are also tubular. 

The remarkable character of this sponge, is that 
of being so thin or compressed, as at first sight to 
be mistaken for a fine Flustra, and yet being hol¬ 
low. Its colour is dull yellow when alive, and in 
that state, when adhering to the under part of 
projecting rocks, has so much the appearance Of 
a young Flustra jcliacea., that it might readily de¬ 
ceive an experienced eye without close inspec¬ 
tion. It rarely exceeds an inch in length, and is 
of a fine texture. It is frequently mixed with 
stunted fuci, growing in the most exposed situa¬ 
tions, subject to the severest agitation of the 
waves# and is always observed to be pendent. 
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The only place I have noticed this sponge, is at 
Dawlish in Devonshire. This is probably Spongia 
compressa of Fabricius ? which is mentioned as a 
production of the Scotish coast in Professor Jame¬ 
son’s catalogue of Vermes, given in the first, 
volume of the Wernerian Natural History Me¬ 
moirs. 

The Reverend Mr Fleming favoured me with 
a very fine specimen on a fucus from Zetland, 
under the denomination of Spongia compressa. 
The interior surface of this tubular sponge, is ele¬ 
gantly reticulated, having the pores, larger than 
on the outside; and, when highly magnified, is 
found to be formed of aggregate, simple spi- 
culse, 

19- Ppnicillus. With a yellowish gelatinous base, 
supported by internal spicuhe, and bearing 
on its surface erect, white, flexible, spongy 
tubes. 

Plate xiii. fig. 7. 

This is an interesting species of Spongia, as its 
internal conformation appears clearly to demon¬ 
strate its great affinity to Alcyon'mm lyncurium 
and cydonium of Linnaeus; while its exterior 
part is evidently that of a tubular sponge. It 
must be confessed that I had long considered those 
Alcyonia, as more properly belonging to this genus; 
but as the asbestine spiculse with which their in¬ 
terior part is crowded, and the firm fleshy appear- 
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ance of the exterior part, differed somewhat from 
the generality of Spongise j and as no radiating 
pores or polypi could ever be discovered, it was 
in contemplation to form them, and one or two 
others, into a distinct genus. The discovery of 
this new species of Spongia, induces me to recall 
my assent to the formation of a new genus for 
those obscure species originally considered by 
Linnaeus as Alcyonia : but by removing them in¬ 
to this genus, we shall follow the course of na¬ 
ture, and accord with the opinion of that great 
zoophytist Mr Ellis. This high authority has, 
in a few words, defined the leading characters of 
the Alcyonium and Spongia, and pointed out their 
distinction. Speaking of Alcyonium in his intro¬ 
duction to Spongia, “ These polype suckers,” says 
this naturalist, “ are the distinguishing charac¬ 
ters of that genus, as much as the pores without 
the polypes in these elastic fibrous bodies, is the 
character of sponges.” With this strongly mark¬ 
ed character, stamped by so able and experienced 
a zoophytist, we cannot hesitate to remove those 
of the fibrous kind destitute of polypes from Al r 
cyonium to Spongia ; and if ever Mr Ellis himself 
had the smallest doubts upon the subject, such 
would have been removed by the examination of 
Spongia penicillus. 

The interior substance of this species, is pre¬ 
cisely that of Lyncurium, but instead of being or¬ 
bicular, it spreads horizontally upon marine bodies, 
and Shoots upwards from its surface cylindric 
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tubes of nearly an inch in length, which have an 
opening at the apex ; these tubes are distant, and 
not disposed in regular order, nor of any deter¬ 
minate size; but on the same specimen may be 
observed tubes from the eighth of an inch up¬ 
wards, in all gradations, to the length before men¬ 
tioned. In drying, the tubes become compressed 
and a little arcuated, and all incline the same way ; 
they are flexible, tough, and the texture extreme¬ 
ly fine. The spiculge that support the fleshy part, 
appear to be the base or continuation of the tubes; 
perhaps these are ligaments, and may contribute 
to give some small action to the tubes, by inclin¬ 
ing them to either side, or by expansion and con¬ 
traction. When first separated from the rocks, 
the asbestine-like spiculae are not so obvious as 
when the flesh is contracted by drying. In its ge¬ 
neral appearance, this sponge bears some resem¬ 
blance to Lichen filiformis. 

The only specimen was taken by dredging, and 
an inch and a half in length. 

20. Lavigata. Soft, compressible, and elastic ; 
texture extremely fine and reticulated. 

Plate xvi. fig. 4. 

This is the most delicate of all the soft British 
sponges ; when compared with either oculata or 
dichotoma, their texture is extremely coarse; by 
the naked eye, the surface appears nearly smooth, 
or finely frosted ; when examined with the double 
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lens of a megalascope, the surface is found to be 
minutely and elegantly reticulated, and of a cot¬ 
tony softness, but the fibres are infinitely finer than 
common cotton. Perhaps the texture in fineness 
would be more aptly compared to the interior 
spongy part of some species of puff-ball (Lyco- 
perdon.) 

The only small piece of this sponge that has 
come under observation, is tubular throughout; 
whether this is its natural habit, or the conse¬ 
quence of being a parasitical species that sur¬ 
rounds the stalks of fuci, or other marine plants, 
has not been discovered ; but it is observable, that 
the central fibres radiate to the circumference ; 
the summit, however, is rounded and perfect, like 
the finish of an independent species. 

Imperfect as the specimen is from which this 
description is taken, it is distinct from any I am 
acquainted with, and therefore cannot he omitted. 
Till its habit is better known, it has been thought 
proper to place it amongst the tubular sponges. 

21. Ananas. Ovate, rugous, tubular, the sum¬ 
mit crowned with spines surrounding the 
aperture. 

Plate xvi. fig. 1, £. 

This elegant minute sponge, is nearly allied to 
coronota, but is very different in shape and texture ; 
the; surface is not covered with spiculae as in that 
speeies, but is apparently vesicular or scaly, and 
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when magnified, somewhat resembles an extreme¬ 
ly fine Millepora, except that no openings or pores 
are visible, nor is it of the same consistence. 

The size is expressed in the figure referred to, 
as also its appearance when magnified. 

Devon coast; rare. 

Var. ? With this, a figure is given of a white 
tomentose tubular sponge, which is suspected to 
be the same species in a more perfect state ; should 
it hereafter prove so, the leading characters may 
require revising. It is affixed to Cellaria scruposa, 
as represented at fig. 3., highly magnified. The 
shape is sufficient to separate it from Spongia coro- 
nata, which is invariably subcylindrical. 

22. Complicata. Tubular, with numerous bran¬ 
ches, most complicately interwoven, and 
frequently inosculating. 

Plate ix, fig. 2, 3 . 

This species is minute, of a very fine texture, 
and, when dry, is observed to be formed of shin¬ 
ing white spiculse. It is tubular throughout, and 
the branches are subcylindric, with an opening at 
the apex, and are frequently bifid, and sometimes 
trifid: the principal stems originating from distinct 
bases, throw out lateral branches that anastomose 
with each other, and then a most complicated 
communication is obtained throughout a large 
cluster. When bruised and reduced to fine pow¬ 
der, and the particles highly magnified, many tri- 

VOt.. II, G 
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radiated spines are observable. This circum¬ 
stance might favour an opinion, that the present 
subject- is only a variety of Spongia botryoides. 
Mr Ellis, who first discovered that species, remarks, 
that when that sponge is examined under a mi¬ 
croscope, the whole surface is observed to be co : 
vered with triradiated spiculse. I could not dis¬ 
cover any such superficial spines in Spongia com- 
plicata; and those triradiated spines which were 
observed, are not a quarter so large as those be¬ 
longing to botryoides. It must be confessed, that 
I have never been able to procure botryoides , al¬ 
though I am in possession of its triradiated spi- 
culae, originally sent to me by my late worthy- 
friend Mr Boys, for the minute Asterias figured 
by Walker. If, however, an opinion may be 
formed from the representation of botryoides in 
Ellis’s Zoophytes, there appears to be a very con¬ 
siderable distinction between the two species: that 
is a cluster of little oval figures occasionally 
branched, but all its parts retaining an ovate form, 
.and nothing either in description or figure, repre¬ 
sents the complicated cylindrical, and frequently 
inosculating tubes which characterise cojnplicata. 

This elegant little sponge was found in Zetland 
by Mr Fleming, adhering to fuci, to whom I am 
under obligations for a clustered specimen, con¬ 
taining innumerable principal stalks, all more or 
less uniting in the manner the two here selected 
are represented. 
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Compact. 

S3. Tomentosa. Irregular, soft, brittle, and full 
of pores interwoven with minute spines. 

Spongia tomentosa. Lin. Syst. p. 1299.— Gmel. 
p. 3821. 

Spongia urens. Ellis, Zooph. p. 187. 

Sponge like crumb of bread. Ellis, Coral, p. 80. 
t. 16. f. d. d. 1. D. 1—Phil. Trans. 55. p. 288. 
1.10. f. A. 

Spongia panicea. Pallas, Zooph. p. 308.— Gmel. 
p. 3823.— Turt. 4. p. 660. 

This species of sponge is so amply described by 
Mr Ellis, that little needs to be said of it; 
but it may be proper to remark, that the minute 
spines of which it is formed, and which are said 
to sting and blister the skin like cow-itch, is not 
readily discovered except in the larger pores ; nor 
do they always affect the hand by which the 
sponge is rubbed, for it is only in a very dry state 
that such an effect is obvious ; hence, as Mr Ellis 
remarks, the property of stinging, is much in¬ 
creased by drying in an oven. 

It is suspected that this sponge has been com¬ 
monly confounded with Spongia suberia, though 
in fact not the least like when compared, either 
in colour, (when dry,) or in texture ; a definitive 
comparison will be found in the description of 
suberia. 
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Tomentosa is sometimes thrown ashore on the 
coast of Devon, and is occasionally found adher¬ 
ing to the roots of the larger fuci. When recent, 
it is of an orange colour, and soft; when exposed 
for some time, it becomes white, extremely light 
and brittle; and when broken, is porous, “ in 
appearance,” says Mr Ellis, “ like the crumb or 
soft part of bread.” 

It will be observed, that panicea has been given 
in a modem work as a British species, distinct 
from tomentosa, perhaps copied from Turton’s 
Gmelin. The reference, however, of Pallas, to 
the species in Ellis, is the best guide. It may be 
proper to remark, that the outside of this sponge 
is very different in appearance from the inside ; 
it is smooth, and when examined by a lens, some 
parts are found to be finely reticulated like gauze. 
It is only in the fractured parts that the bread- 
like appearance is observed. 

24 . Suberia. Crustaceous, compact, tough, with¬ 
out 'visible pores externally. 

This Sponge is of a corky nature, resembling 
the close texture of the stalk of some species of 
Boleta. It has rarely any other pores than what 
are formed by the fibres, which are so extremely 
fine, as not to be visible to the naked eye, even 
:when broken; and with the assistance of a pocket 
lens, they are not definable on the surface. Its 
colour is orange-yellow when fresh, becoming 
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brown when dry: its shape is indefinite, but it 
has the singular property of being attached only 
(as far as I have been able to ascertain) to old 
univalve shells, which it entirely invests. It is 
also remarkable, that few instances occur, where 
the Hermit-crab ®has not formed a lodgement in 
the nucleus shell, and there appears to be a great 
struggle between the two parasitical intruders, as 
the sponge is continually endeavouring to fill up 
the aperture of the shell, while the crab, by its 
occasional motion in search of prey, frustrates 
that natural propensity of the sponge. Notwith¬ 
standing the efforts of so active and restless an 
intruder, the gradual and insensible increase of 
the sponge gains upon the premises of the crab ; 
it pushes in on all sides, and completely lines the 
interior surface of the shell, so that the crab soon 
finds its habitation too small, and is compelled to 
search for a more capacious house. 

The species of shell may frequently be traced, 
which constitute the nucleus of this sponge. 
Buccinium reticulatum and undatum, Turbo tere- 
bra and littoreas, are frequently covered by this 
sponge, except more or less opening to the aper¬ 
ture of the shell. 

It is a curious circumstance, that no instance 
has occurred where this sponge has been attached, 
to a living shell, or such as were inhabited by its 
proper animal. Either the increase of the sponge 
must be very rapid, or its efforts to inclose the 
aperture of a shell, must be most successfully per- 
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formed between the period of its being quitted 
by one inhabitant, and the possession of another ; 
for the hermit-crab is continually changing its 
abode, in order to accommodate its cell to its 
growth. 

In every instance where a crab has been found 
to inhabit such a shell, the sponge has invariably 
spread within the aperture, and frequently a con¬ 
siderable extension of the lip to the shell, is pro¬ 
duced by the sponge. 

This speciesof sponge is found on several parts of 
our coast, which makes me suspect that it has been 
confounded with tomentosa, as it does not appear 
to have been described. It is not uncommon in 
the estuary of Kingsbridge, and is frequently 
taken by the dredgers. 

Sporigia suberia differs from tomentosa as much 
in its habits as in its texture : it never appears to 
attach itself to any fixed body ; no part of its 
surface ever indicates such an attachment; and 
consequently, we may conclude it is not sessile, 
but independent. It is ponderous (comparatively 
speaking) even when dry ; it has no visible pores 
to the naked eye even in fractured parts j and its 
surface is regularly smooth without any little in¬ 
dentations or inequalities, and is hard to the 
touch. 

The tomentosa , on the contrary, is always affix¬ 
ed by its surface, is not very fine in its internal 
texture, is extremely light, brittle, and soft,-and 
its surface full of small inequalities. 
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25. Crist at a. Flat, erect, and tender, resembling 
a cock’s-comb, with rows of small holes 
that project a little, along the top. 

Spongia cristata. Ellis, Zooph. p. 1SG.— Gmel. 
p. 3822. 

Cock’s-comb sponge. Phil. Trans. 55. p. 288. t. 11. 
fig. G. (Ellis.) 

The description of this sponge, given by Mr 
Ellis, renders it needless to add any thing farther, 
than to remark, that this appears to be the only 
species of Spongia in which Mr Ellis ever disco¬ 
vered actual signs of motive power. ** When it 
was taken out of the sea, and put into a glass-ves¬ 
sel of sea-water,” says Mr Ellis, “ I perceived 
it to suck in, and squirt out the water through 
the rows of holes or little mouths along the tops, 
giving evident signs of life.” 

Coast of Sussex. 

H6. Infundibuliformis. Funnel-shaped, flexible, 
with the surface more or less roughened 
and irregular. 

Spongia infundibuliformis. Lin. Syst. 'p. 1296.— 
Gmel. p. 3818.—Nat. Miscel. iv. t. 145.—Wern. 
Mem. i. p. 562, (Jameson.) 

Spopgia crateriformis. Pallas, Zooph. p. 386. 

For the first time, this sponge has been public¬ 
ly announced as British by Professor Jameson, 
who found it on the shores of the Island of IJnst, 

Zetland. I have also been informed that Mr 

■* & 
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Neill is in possession of a specimen which he 
found in Orkney. On such authority, it now be¬ 
comes enrolled as a British sponge. 

It must, however, be recollected, that shape 
alone in such variable subjects, is not always to 
be depended on; and I am inclined to suspect, 
that some other sponges, which occasionally as¬ 
sume a crateriform shape, have been confounded 
with infundibuliformis. 

Spongia ventilabrum sometimes increases with a 
regular margin from a central stalk, which be¬ 
comes more or less concave ; and as this shape so 
materially differs from that from whence its name 
is derived, there is reason for suspecting, that 
such variety may, for want of comparison, have 
been confounded with the true infundibuliformis. 
This crateriform ventilabrum, Professor Jameson 
very judiciously remarks, is distinguished by its 
reticular woody veins, which are wanting in the 
other, and by the nature of the spongy substance 
■which covers and connects these veins, which in 
ventilabrum can be rubbed between the fingers 
when dry ; whereas the Linnaean S. infundibuli¬ 
formis is of a flexible elastic nature when dry, 
and its general consistence approaches to that of 
the common officinal sponge. 

There is, however, another species which ap¬ 
proaches nearer to infundibuliformis , being equal¬ 
ly destitute of woody veins. This accompanied 
a crateriform ventilabrum from a scientific friend 
in Zetland, who, at first sight, without close ex- 
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animation, had considered it as the young of that 
species. The smaller sponge alluded to, is, how¬ 
ever, perfectly distinct from either wfundibuli- 
Jormis, or ventrilabrum, and which will be found 
described under the title of scypka. 

Gmelin has referred to Spongiafoliascens, as well 
as to crateriformis of Pallas, for this sponge ; but 
he is probably mistaken. 

g/. Vcntilabrum. Fan-shaped, with reticulated 
woody fibres, covered with large spongy 
pores. 

Spongia ventilabra. Lin. Syst. p. 1296.— -Gmel. 
p.3917.— Ellis, Zoopli. p. 188.—Pontopp. Norw. i. 
p. 251. t. 13. f. 8.—Wern. Mem. i. p. 561. (Jame¬ 
son.) 

Sea-fan sponge. Phil. Trans. 55. p. 289. t. 11 . H, 
(Ellis.) 

This large species of sponge, has been long de¬ 
scribed as a production of the Norwegian sea ; it 
was therefore yery likely to make its appearance 
on the northern coast of Great Britain, especially 
in the north of Scotland. 

It was reasonable to suppose, that this, and many 
other natural productions of the coast of Norway, 
would be found in Zetland, which more particu¬ 
larly approximates that part of the northern con¬ 
tinent. This suspicion has been verified, not on¬ 
ly by specimens received from those islands 
through the kind assistance of my scientific friend 
the Reverend Mr Fleming, hut by its having been 
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lately recorded as a Zetlandic species in the Me¬ 
moirs of the Wernerian Society. Professor Jame¬ 
son picked up several specimens of a sponge in 
the islands of Unst and Fulah, which appears to 
be the same as those I received from the same 
quarter. This naturalist, has, it is true, placed a 
note of interrogation after his reference to the 
ventilabrum of Linnaeus. “ It has,” says Pro¬ 
fessor Jameson, “ the reticular woody veins, the 
same kind of spongy covering, and the same gene¬ 
ral fan-like shape as the species ventllabrum.” 
The same naturalist remarks, that it is said that 
certain varieties of this species are funnel-shaped. 
“ It would seem, however,” says this enlightened 
naturalist, “ that these supposed varieties belong 
to a distinct species.” May not Spongia scypha ? 
hereafter described, be one of the supposed varie¬ 
ties of this species ? 

It may he proper to remark, that with both the 
common fan-shaped and crateriform specimens 
of vcntilabrum before me, I am confident these 
actually belong to the same species, although 
so different in shape. Upon the receipt of these 
sponges from Mr Fleming, I remarked to him his 
mistake in considering a small infundibuliform 
sponge, which accompanied them, to be a young 
funnelrshaped >ventilabrim, as its texture is very 
different, besides being destitute of the ligneous 
reticulations which form the support of the spongy 
fibres in that species. 

The specimen before me, of a sub-infundibuli- 
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form ventilabrum, consists of three large lobes, 
and these more or less divided into irregular smaller 
ones at the margin, spreading equally from the 
stalk; the greatest breadth .being eight inches 
and a half, the smallest above seven ; the height 
including the stalk, five inches ; the depth of the 
cavity, three inches. 

Another specimen is fan-shaped, but irregular¬ 
ly lobed, having a detached lobe, or a young 
sponge of about four inches in length, issuing from, 
the top of the stem ; and another appears to have 
been broken off from the opposite side. The 
height of this specimen is ten inches. Both these 
sponges are of the same texture, formed by lig¬ 
neous branches or ramifications anastomosing in a 
reticulated manner, and covered with the same 
kind of spongy fibres. They are equally thin, 
not exceeding a quarter of an inch in the thickest 
part, and much less near the margin ; the whole 
becoming pervious to light, so that objects may 
be distinctly seen through the pores of the sponge, 
when held pretty close to the eye. 

28. Scypha. Rigid, but not woody, originating 
from a corky base, and spreading into a 
cup, slightly cut and indented at the mar¬ 
gin : pores fine. 

Spongia foliaseens. Pall. Zooph. p. 395? 

Plate xv. fig. 1. 

The shape of this sponge, is that of an inverted 
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cone, with a very short stalk, which is of a corky 
nature internally, but superficially porous like the 
other parts ; the hollow spreads like the bowl of 
a wine-glass, becoming smaller at the bottom: 
on the surface, there are some trifling inequalities 
or depressions, and the margin is slightly and ir¬ 
regularly lobed : in the texture it may be placed 
amongst the finer sponges, the pores being small, 
and appearing fibrous when examined with a lens. 

The height is about two inches and a half; 
depth of the bowl nearly two. inches; diameter 
of the margin, the same ; that of the base, half 
an inch ; colour, pale-brown. 

It may be proper here to remark, that this 
species is much thicker in all its parts than <venti- 
labrum, has the pores of the sponge considerably 
finer, and so closely interwoven, as to be imper¬ 
vious to light: it is firm, and does not readily 
yield to moderate pressure, and has no flexibility. 
With such opposite characters, it can never be 
confounded with either the crateriform variety of 
rentilabrum, or with injundibuliformh ; whether 
this is constant to a cyathiform-shape, must be left 
for the determination of our northern zoophy- 
tists. 

The species here described, was, as I have be¬ 
fore mentioned, taken by Mr Fleming in Zetland, 
who kindly favoured me with it amongst other 
productions of those islands. To that gentleman, 
thefefore, we may look with reasonable expeqta- 
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tion for information concerning this, and some 
other species in this intricate class, which are 
found in that most northern part of Great Bri¬ 
tain. 

Is not this the younger specimen of Jotiascens 
described by Pallas ? 

29 . Pulchella. Composed of fine reticulations, 
smooth and soft in appearance, and gene¬ 
rally compressed and broad. 

Spongia pnlchella. Br. Miscel. p. 87. t. 43.—W era. 

Mem. i. p. 56g. (Jameson.) 

This species is described to be extremely irre¬ 
gular in shape, sometimes approaching to fan¬ 
shaped, sometimes rather palmated or digitated. 
Its fibres are delicately reticulated : like the com¬ 
mon officinal sponge in colour, it varies from pa¬ 
lish-brown to yellowish or reddish brown •, from 
which it is, however, readily distinguished by its 
less coarse appearance ; and its texture may be 
somewhat more rigid. 

Mr Sowerby, who first publicly noticed this 
sponge, received specimens from Ireland, and from 
the north of Wales. 

Professor Jameson remarks, that Dr Walker 
first noticed it on [.the shores of several of the 
Western Isles. 
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30. Cancellata *. With reticulated fibres, the 
inosculations tuberous, and furnished with 
a pore. 

Spongia cancellata. Br. Miscel. p. 131. t. 60. 

The ingenious author of the work referred to, 
has presented us with a new, and from the figure 
we may conclude, a very small species of sponger 
This cancellated sponge appears to have large in¬ 
terstices between the fibres, and we are told the 
fibres themselves when magnified, are also can¬ 
cellated, and have a horny appearance. 

The colour is yellowish ; and we are informed 
that it was found at Brighton in Sussex. 

Mr Sowerby remarks, that the kneed appear¬ 
ance, and the swelling at the bend of the knee, 
with the inverted conical aperture, give an as¬ 
surance that Spongia is more or less the habita¬ 
tion or nidus of some animal. This is not ex¬ 
actly consonant with my ideas on the subject. 
If the sponge here described could be discovered 
to he the habitation of polypi or other aggregate 
or independent vermes, acting by common con¬ 
sent, it would constitute an animal substance dif¬ 
fering from that of spongia. The pore, and the 
tumidity of the fibres at the points of union, are 
angular specific characters ; the former I have 


• Net Spongia canceMafa of Gmelip. 
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not observed in any species that have come under 
microscopic examination, and none so completely 
osdematous as represented by the figure referred 
to. 


31 . Limbata. With the fibres formed into lar¬ 
ger and smaller circular pores, resembling 
lace. 

Plate xv. fig. 2, 3. 

This sponge is firm and elastic; but the pores 
formed by the anastomosing fibres, are consider-, 
ably large: it is whitish when divided, and its 
lace-like appearance when examined by a lens, 
renders it a beautiful object: the pores or in¬ 
terstices of the fibres are circular, and it frequent¬ 
ly happens, that numerous small pores surround 
a large one ; and in most cases the intervals be¬ 
tween the larger, are filled up with smaller pores. 
The fibres are smooth, and destitute of an} fim¬ 
briae or detached unconnected parts. 

A small specimen, or fragment only, of this 
elegant sponge, has once occurred surrounding 
the smaller stalk of some fucus. 

Coast of Devon. 
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32. Fruticosa. Tough, elastic, reticulated, the 
fibres smooth, slightly connected, and dis¬ 
tant. 

Spongia lichenoides. Pallas, Zooph. p. 378 ?—GmeL 
p. 3824. 

Plate xiv. fig. 3 , 4. 

This sponge is extremely light and elegant in 
appearance, like a shrubby lichen : the fibres are 
very distant, so that a large piece is, in a dry state, 
pervious to light: it is rather more compact about 
the base, from whence it usually spreads into large 
lobes, which frequently have the vertical fibres 
somewhat radiating from the base, and the decus¬ 
sations more distant. From the sinuous appear¬ 
ance of the larger specimens, it seems to attach 
itself to the stalks of large fuci j but as it inhabits 
the deep amongst rocks, it has never fallen to my 
lot to procure a living specimen. After violent 
storms, it is frequently ejected, and then is some¬ 
times at first brownish, hut soon becomes white 
by the conjoined action of the sun, the air, and the 
water. In this state, when all the animal gluten 
has been completely removed, the fibres under 
a lens exhibit a silky or asbestine appearance, 
and seem to acquire a superior tenacity. The 
larger pieces of six or seven inches in length, 
and half as much in breadth, are rude, shapeless, 
and usually have the terminating fibres worn away. 
It is in such older specimens that Balanus spongia, 
described and figured mTestacea Brit arnica, makes 
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a lodgement. The fleshy, or gelatinous substance 
which, fills the interstices of the ligamentous fibres 
of every sponge, has not, that I am aware of, 
been detected in this species ; from whence we 
reasonably infer, that it comes from the deep, and 
that, though it may by some accident be removed 
from its natural fixed abode, it is not ejected till 
it has lost much of its specific gravity by the de¬ 
composition of the fleshy parts, which, from ana¬ 
logy, we may conclude, are readily perishable. 
The inosculations of the fibres, are extremely vari¬ 
able, and form very irregular reticulations. Be¬ 
sides these uniting fibres, it is thickly interspersed 
with more minute; unconnected branches, arising 
from the sides and angles of the anastomosing 
fibres. 

This sponge, which is by no means uncommon 
on the western coasts of England, especially those 
of Dorset and Devon, I do not find described as 
a native ; but as it agrees in many particulars 
with lichenoides of Pallas, may it not be that spe¬ 
cies ? It must, however, be remarked, that/ntfi- 
cosa has a strong animal odour in combustion, 
whereas we are told, lichenoides has a vegetable 
fcdour. 


VOX. II. 


H 
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33. Fragilis. Fragile, friable, coarsely reticu¬ 
lated ; the fibres rugose as if covered with 
minute sand. 

Plate xiv. fig. 1, 2 . 

The above specific characters are sufficient to 
distinguish it from J'ruticosa, with which it might 
easily be confounded by a cursory observer. The 
first obvious distinction to the naked eye, is a 
slightly frosted appearance, and the colour more 
usually brown : upon handling, the fibres readily 
break, and a slight friction between the finger and 
thumb, reduces it to powder like sand j but this 
arenaceous appearance is found, by the assistance 
of the microscope, to be a tenacious vesicular 
substance, possessing in some points of view, 
(ivhen examined under the condensed rays of the 
sun, or a lamp,) a micaceous lustre. 

" 1 A single specimen of this sponge in my cabinet, 
was originally collected for Jruticosa, and the dis¬ 
tinction was not immediately discovered. 

Coast of Devon. 

34. Parasitica. Texture coarse ; form indefi¬ 
nite, determined by the body on which it 
creeps. 

Frequent on Sertulariae* sometimes following 
the course of the branches individually, which it 
envelopes ; at other times spreading laterally, and 
uniting the branches together, becoming an un¬ 
formed mass: the texture is rather coarse, and the 
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fibres fimbriated. Sometimes in larger masses at 
the base of Sertularia antennina, and other vesi¬ 
cular corallines. 

Not uncommon. 

35. Fava. Irregular, extremely porous, rather 
hard and brittle, appearing like a piece of 
old worm-eaten cork. 

This sponge, though harsh to the feel, yields to 
the pressure of the finger-nail without elasticity: 
when recent, is orange-yellow, and full of gela¬ 
tinous flesh, but when exposed for a time on the 
shore, and the fleshy parts decayed and washed 
out, the pores are observed to be roundish. When 
examined by a lens, has a slight resemblance to a 
honey-comb ; the pores, however, are not regular 
in size. If taken fresh, and artificially dried, the 
pores are greatly obscured by the contracted 
gluten, and the colour becomes of a dark brown. 
If it has undergone a natural decomposition of 
the more perishable parts on the sea-shore, by the 
conjoined action of the water and the air, the pores 
are cleared, and it retains a light yellowish colour. 
A specimen in this state before me, is flat and 
broad; round the edges, (which appear to have 
been broken,) there are many large round open¬ 
ings, intersecting the smaller pores, and communi¬ 
cating with those on the flat surfaces. This piece 
is three inches long, two broad, and about half an 
inch thick. 

Coast of Devon not common. 
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36. Plumosa. Irregular, rather soft and tough, 
when deprived of its gelatinous flesh, some¬ 
what resembling compressed tow. 

The texture of this sponge is not very fine, but 
loose, and pervious to light, not very unlike offici¬ 
nalis, but of a paler colour, and not so compres¬ 
sible and elastic: it is composed of small fim¬ 
briated or feather-like fibres that intersect each 
other, interspersed with larger pores. It has not 
been ascertained to what size this species grows, 
or to what it is naturally attached. One Or two 
specimens only ha-ve occurred : these are of a yel¬ 
lowish-white colour, about three inches high, and 
more than two inches broad. 

Coast of Devon ; rare. 

37- Coriacea. Shape indefinite, wrinkled and 
cavernous, not unlike a piece of burnt 
leather. 

The fibres that constitute this sponge, are com¬ 
posed of very fine spicule, and are intersected 
with numerous large pores and cavities, giving 
the appearance of singed leather, or a piece of 
dark-coloured worm-eaten wood in a very decay¬ 
ed state. One side is rather smooth, with circular 
depressions or cavities. The only specimen that 
has occurred, is much depressed, four inches in 
length, and about two in breadth. 

Coast of Devon, 
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***** Orbicular. 

38- Verrucosa. Globose, and externally verrucose $ 
internally fasciculate, with rigid asbestine 
radiating fibres. 

Aleyonium lyncurium. Lin. Syst. p. 1295 ?— Gmel. 
p. 3812 ? 

Aleyonium aurantium. Pallas, Zooph. p. 357 ? 

Plate xiiifig. 4, 5. 

It has long been a matter of doubt, whether 
some of the present Alcyonia, without evident 
stellate pores, and composed internally of asbes¬ 
tine spiculae, do not. in reality belong to the 
genus Spongia. Mr Ellis was favourable to this 
opinion. Not having the means at present of com¬ 
paring all the figures given by different authors 
for the several orbicular species of supposed Al- 
cyonium, it is with considerable doubt that I have 
referred to lyncurium for Spongia verrucosa, here¬ 
after described. Muller has given an orbicular 
species which- he calls Aleyonium cranium, Zool. 
Dan. iii. tab. 85., and has referred to the Linnean 
lyncurium. If this is truly the Linnean species, 
it is not in the least like what is here described ; 
though it is probably a Spongia. Muller has also 
figured what he considers the Linnean Aleyonium 
cydonium, Zool. Dan. iii. tab. 81.; but this is clear¬ 
ly an Aleyonium, bearing innumerable polypi; 

h3 
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and we cannot therefore think it is the same a§ 
the Alcyonium cotoneum of Pallas, which may 
be the Linnean cydcnium, and is probably a 
Spongia. 

With such insurmountable difficulty as that of 
affixing the synonyma to this, and many other sub¬ 
jects in this very intricate class of beings, I must 
solicit the indulgence of the scientific, and leave 
them to decide if the species here described, and 
accompanied with a figure, is, or is not, the Alcy¬ 
onium lyncurium of Linnaeus. 

Spongia verrucosa is globous, of a yellowish co¬ 
lour, extremely verrucose, and fleshy, which be¬ 
comes very hard by drying, and is of considerable 
gravity even in that state : the warts on the sur¬ 
face, are approximating, irregular in shape, and 
destitute of any pore : the internal part or nu¬ 
cleus, is composed of fasciculate fibres, connected 
by the animal gluten ; these fill the whole inter¬ 
nal cavity, and radiate to the centre, appearing 
like threads of asbestus. 

The specimen from which the figure is taken, 
was found on the coast of Devon, and is about an 
inch and a quarter in its greatest diameter, for it 
is not quite a regular orb, but very slightly de¬ 
pressed ; at the base, the coat is a little broken 
by separation from the body to which it was af¬ 
fixed, displaying the internal asbestine spiculse. 
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39* Pilosa . Globous, fleshy, covered with short 
thick-set hair : internally, fasciculate with 
rigid asbestine fibres, radiating from the 
centre. 

Plate xiii. fig. 1,2. 

This is another of the solid orbicular sponges 
which may possibly have been confounded with 
Akyonium lyncurium, or cydonium ; indeed I 
cannot be certain it is not the latter divest¬ 
ed of its tomentose covering, when, by the as¬ 
sistance of a lens, a truly spongy surface is ob¬ 
servable. In this imperfect state, it might con¬ 
form to Hubrotundum spongiosum Jlavum lave; but 
I dare not venture on synonyma. The discord¬ 
ances of zoophytists are_ so great, and the syn- 
onymes so numerous, that it is utterly impossible to 
make out the species ; and we are constrained to 
form new species, where characters do not accord. 
This is nearly allied to the preceding Spongia ver¬ 
rucosa , which in some degree may be likened to 
Alcyonium lyncurium, because it is verrucose. The 
present subject, Spongia pilofta, was taken by Mr 
Fleming in Zetland, who favoured me with a spe¬ 
cimen. I shall therefore only give a description 
of. it, and if any thing should be omitted in its 
usual characters, it is to be hoped, that, we shall 
receive from that naturalist any additional infor¬ 
mation. 

The specimen of Spongia pilosa before me, has 
the pilosity removed from one side, shewing the 

e4 
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spongy reticulated covering, but which, in the 
other part, is perfectly concealed by a thick-set 
and very fine cinereous hair. Like Spongia verru¬ 
cosa, it is rendered hard by the drying of a large 
portion of animal gluten that forms the exterior 
part or coat, and which consequently gives rigi¬ 
dity to the spongy surface. The hairs which co¬ 
yer the surface when perfect, are in fact continua¬ 
tions of those long asbestine-like spiculae that fill 
the whole internal cavity : when the coating or 
fleshy part that surrounds these spiculae is cut, and 
the sponge is pulled asunder, the fibres are drawn 
out their full length, and as the fleshy part con¬ 
tracts in drying, thej derive an inclination to 
twist, and appear so numerous and prominent, as 
if they could not have been contained in the 
sphere. But to explain the subject more fully, 
a figure accompanies this, of the natural size, 
as well as the appearance of the surface when 
magnified. 

Diameter about three quarters of an inch. 


Inde-v 
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Index to the Plates. 

Plate iii. fig. 1. Spongia stuposa,—a branch. 

fig. 2. Supposed var. with palmated branches,—-a 
branch. 

Plate iv. Spongia stuposa ?—with slender, ascending, 

and very hirsute branches. 

Plate v. fig. 1. Spongia hispida. 

fig. 2. Ditto var.—with short forked tips. 

Plate vi. fig. I. Spongia dichotoma,—a branch. 

fig. 2. Spongia oculata,—an anastomosing branch. 

Plate vii. Spongia digitata, 

Plate viii. Spongia ramosa. 

Plate ix. fig. 1. Spongia lobata. 

fig. 2. Spongia complicata,—double the nat. size, 
fig. 8 . Ditto ditto, —considerably magnified. 

Plate x. Spongia conus. 

Plate xi. fig. 1. Spongia rigida, 

fig. 2, Ditto var.—with more slender divarications. 

Plate xii. Spongia foliacea,—a group attached to fucus; 

Plate xiii. fig. 1. Spongia pilosa,—a part of the pilose covering 
removed, shewing the spongy fibres, 
fig. 2. Ditto,—divided in the middle to shew the as¬ 
bestine nucleus. 

fig. 3. Ditto,—the spongy surface magnified, 
fig. 4,5. Spongia verrucosa,—two different views, the 
latter broken at the base, shewing the ra¬ 
diating asbestine fibres. 

fig. 6. A portion of the surface of Spongia verru¬ 
cosa magnified by the same lens as No. 3. 
fig. 7* Spongia penicilla, 

Plate xiv. fig. 1. Spongia fragilis. 
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Plate xiv. fig. 2. Ditto,—shewing the fibres magnified* which 

are more reticulated near the base than at 
the extremity, 
fig. 3 . Spongia fruticosa. 

fig. 4. Ditto,—the fibres magnified in different points 

of view. 

Plate xv. fig* 1. Spongia scypha. 

fig. % 3 . Spongia limbata,—nat. size, and the pores 
magnified. 

Plate xvi. fig. 1,5. Spongia ananas,—nat. size, and magnified. 

fig. 3. Ditto, tomentose var.—on Cellaria scruposa, 
magnified. 

fig. 4, Spongia laevigata. 
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VII. Mineralogical Description of Tinto. 


By Dr Macknight. 


(Read 11 th April 1812 -) 


Tinto, the subject of the following paper, is a 
mountain of Lanarkshire, which rises to the height 
of about 1700 feet above the flat, to the east of 
its base, and 2300 from the level of the sea *. 
Standing distinct from the mountain-ranges which 
appear on the south and east, and from which it 
is isolated by the intervening course of the Clyde, 
jt forms a conspicuous and magnificent object, as 
viewed from the adjacent lower country, on the 
north and west. 

The name of Tinto, which signifies, it is said, 
“ the Hill of Fire,” seems to imply, that in ruder 


* This mode of estimating the height of Tinto, may pro¬ 
bably reconcile the very different statements of it, which have 
been given. Jameson’s Geognosy, p. 815. 
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ages, its lofty summit had been regarded as an 
object of veneration by the surrounding inhabi¬ 
tants, perhaps the scene of some particular super¬ 
stition ; or it may have been employed in time of 
war, as a signal or alarm-post for the neighbour¬ 
ing country. However this may be, the cairn or 
heap-of loose stones, which forms the highest 
point of the mountain, and by some is considered 
as having originally been a Druidical temple, has 
probably been the gradual accumulation of many 
ages. 

As pasture-ground, the base and ascent of this 
mountain on every side, must be extremely valu- ,* 
able to the proprietors. But that circumstance 
lessens its interest, as a subject for either the 
painter or the mineralogist. The general form 
of its outline in a distant view, is beautiful and 
striking •, but its minute features, compared with 
, those of alpine regions, are smooth and uninte¬ 
resting. Tjnto presents no rugged peaks, serrated 
ridges, or bold precipitous fronts of rock ; it has 
few traits of alpine rudeness, and is rather a 
grand than a picturesque object. Hence its faci¬ 
lities of mineralogical examination, are so imper¬ 
fect, that on being conducted by the usual path 
to the summit, for the first time, in the whole of 
an ascent, extending nearly to three miles, I was 
unable to discover a single trace of rock in si'u ; 
so completely is the surface enveloped in soil and 
debris. , Subsequent investigation, however, prov¬ 
ed more fortunate; and although bjt. no means 
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entirely satisfactory, from the smallness and in¬ 
frequency of the rocky masses which remain 
uncovered, was such, I trust, as has enabled me 
to ascertain the formation of the mountain, and 
to convey a tolerably accurate conception of its 
structure! 

From these remarks, it may in general be pre¬ 
sumed, that Tinto is of secondary formation. The 
eastern extremity of its base, forms the lowest 
boundary of the mountain-valley along which 
the Clyde flows. From this level, the base springs 
with considerable steepness, to the height of about 
400 feet, where we arrive at the first stage or 
rounded back : and after ascending another height 
of perhaps 500 feet, a second platform, with an 
inclination towards the west, brings us to the ac¬ 
clivity, from which the elevation proceeds to the 
summit without interruption ; exhibiting the ele¬ 
gant conical or rather ellipsoidal figure ,of this 
noted mountain. From the foot of the western 
acclivity, Tinto stretches into a long and appa¬ 
rently unbroken ridge, which penetrates the coun¬ 
try for several miles to the south-west. 

The sketch which accompanies this paper, 
though very imperfect, will enable the Society to 
follow the description I am now to give. 

Tinto, then, in the language of Werner, may 
be described as a flcetz mountain superincumbent, 
I conjecture, on grey-wacke. For, of this rock, 
which is known to extend like a zone or belt 
across the country, from St Abb’s Head on the 
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north-east, to the extremity of Scotland on the 
south-west, the great mass of the Tweddale hills 
in the vicinity of Tinto, seems to be composed. 

The substance which lies immediately over it, 
in the body of the mountain we are describing, 
is a conglomerate, having a basis of clay, with a 
dark ^greyish colour, and somewhat resembling an 
intimately mixed greenstone. The fragments it 
contains, are from the size of a grain, to that of 
large balls ; and consist of rounded or water-worn 
masses of transition rocks, such as grey-wacke, 
grey-wacke-slate, iron-clay, and common flinty- 
slate, with veins of quartz. There are also frag¬ 
ments or nodules of quartz, mica, felspar, splin¬ 
tery hornstone, and felspar passingjinto conchoidal 
Jhornstone. . 

This: conglomerate, I conceive, forms the base 
of Tinto ; as it is found, either in situ, or in the 
form of debris, at various places around the lower 
part of the hill, particularly on the south side, a 
little above the old ruin opposite to Lamington. 
.Where the rock becomes finer grained, as on the 
north side, it exhibits scales of mica, and botb in 
appearance and in composition, bears a strong re¬ 
semblance in some places to grey-wacke, and in 
others, to those portions of the old red sandstone' 
which are conjectured to alternate with the newer 
members of the transition series. It is therefore 
probable, that, were the base of the mountain laid 
bare, we should discover indications of what is 
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here supposed. The colour of the rock, to which 
I allude, is most generally greenish-grey. 

Over the conglomerate, which crops out at dif¬ 
ferent heights along the base on the south side, 
masses of claystone, greenstone, and greenstone 
passing into clinkstone and porphyry-slate, suc¬ 
cessively appear, till we arrive at the summit of 
the mountain, which is found to consist of com¬ 
pact felspar, and felspar-porphyry, with crystals 
of quartz, mica, felspar, and hornblende. The 
felspar rocks also contain thin layers or beds of 
reddish-coloured quartz. 

That these substances, composing the great body 
of Tinto, are disposed in beds, is sufficiently pro¬ 
bable *, but, it would be more than is warranted 
by my observation, were I directly to assert the 
fact, having been unable to do more than ascertain 
their separate existence and relative position in 
the order mentioned. So far as I could judge, 
if the felspar is in beds, they are almost vertical, 
and run nearly in the direction of nortb-east, and 
South-west. 

The nature and characters of the felspar, which 
in general may be described as slaty-compact, are 
distinctly shewn by the cropping to be seen about 
half a mile below the summit, towards the south¬ 
west, where the surface over a great extent ex¬ 
hibits this variety of the rock, both in situ and in 
detached masses of all sizes, decomposing in plates 
or layers of various thickness, from a quarter of 
an inch to half a foot. 



INSCRIPTION OF TINfO. 


128 

At the foot of the mountain in this direction, a 
.ijuarry has been opened, in which I found it im¬ 
possible to procure a fresh specimen. The rock 
seems to be a fine-grained sandstone, not unlike 
grey-wacke-slate. There is also a portion of com¬ 
pact greenstone. 

Returning eastward, on the south side, we come 
to a stream nearly opposite to Wiston Hill, in the 
course of which, about half way down the decli¬ 
vity of Tinto, compact greenstone, and a rock in¬ 
termediate betwixt greenstone and porphyry-slate 
or clinkstone, appeared in situ, a little above the 
conglomerate, over which they lie. I found here 
a vein of felspar, evidently filled from the super* 
incumbent formation. 

The next object of any importance, which pre¬ 
sents itself in the same direction, is the Pap-Craggy 
Here the substances just mentioned, ascend to a 
height not inferior to that of the slaty compact 
felspar already described on the south-west face 
of the acclivity ; but I could not discover the line 
of their junction with the felspar rock. The Pap- 
Cragg is an abrupt conspicuous front of some size 
and extent, containing greenstone, and greenstone 
with specks of earthy or mealy zeolite, which give 
it the appearance of an exact porphyry-slate'. 
Among the debris below the Cragg, fragments of 
clinkstone occur abundantly. 

A little farther towards the east, and at an ele¬ 
vation somewhat lower* the conglomerate appears 
at its gtedtest height ; and from this point,- seems 
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to stretch beneath a gradually descending line to 
the eastern extremity of the base. At this ex¬ 
tremity, and at a small height above the level 
ground, we observe the commencement of the 
claystone and felspar formation, which lies over 
the conglomerate and greenstone rocks, and by 
means of the reddish-coloured debris, above the 
line now mentioned, may be traced westward, 
along the brow and rounded back, to the summit 
of the mountain, forming the whole of its upper 
part. The claystone passes into felspar, and oc¬ 
casionally presents dendritic delineations and veins 
of heavy-spar. I am inclined to think, that be¬ 
twixt the conglomerate and the claystone, there 
is all along interposed a mass or bed of the green¬ 
stone substance which appears in the Pap-Cragg, 
and which, here, might be supposed as in fact no¬ 
thing else than the base of the conglomerate un¬ 
mixed with the coarser fragments that occur to¬ 
wards the lower part of the base : but I had no 
opportunity of verifying the conjecture. 

On the declivity of Tinto, towards the north 
and north-west, similar substances occur: but the 
felspar formation descends considerably lower 
down than under the south side of the summit. 
The body of the mountain on the north side, is 
indented by three deep re-entering angles, and 
presents two vast projecting shoulders, one facing 
the north, the other inclining to north-west. These 
shoulders are evidently covered with the porphy¬ 
ry formation which composes the summit, and ex- 
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tends over the eastern acclivity and ridge of the 
mountain ; but underneath it, the same rocks, 
claystone, porphyry-slate, and conglomerate,-with 
the addition of the sandstone resembling grey- 
wacke, occur in the same relative position, as on 
the opposite side. 

In particular beds of the north-west re-entering 
angle, the claystone assumes a brecciated appear¬ 
ance. Sandstone occurs, which appears to be a 
mixture of claystone and quartz. The overlying 
slaty-felspar, contains minute portions of a crys¬ 
tallized matter, like vesuvian or garnet In other 
specimens, the felspar inclines to hornstone. The 
whitish debris of the felspar and claystone, is par¬ 
ticularly conspicuous, in the re-entering angle that 
faces the north under the summit, where it covers 
the whole of the east side, almost to the bottom 
of the ascent. 

Along the Kirk-Burn, 'which runs eastward, 
from the great north-east re-entering angle, the 
usual phenomena of this mountain are to be ob¬ 
served. The felspar and claystone may be found 
in situ, at a lower elevation than elsewhere, and 
in the vicinity of the conglomerate and sandstone, 
which here form considerable heights to the north 
of the rivulet. Among the debris of this stream, 
I met with a beautiful specimen of the Petrosilex 
of the Swedish mineralogists; it is porphyritic 
Compact felspar, approaching’ to hornstone, with 
crystals of hornblende, and a fracture compound¬ 
ed of tb£ splintery and conchoids!. 
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With regard to the environs of Tinto, the ris¬ 
ing ground called the Castle Hili, about a mile 
from the foot of the mountain, on the south-east, 
consists, as far as I could ascertain, from the 
minute croppings it affords, of greenstone, 
which, I presume, trends eastward to a consider¬ 
able distance, the quarry near the church of Sy¬ 
mington having uncovered a bed of that substance. 
This greenstone is probably newer than the grey- 
wacke, which I suppose lies beneath the base of 
Tinto. 

On the Castle Hill, I found a variety of frag¬ 
ments and rolled masses, which serve to illustrate 
the nature of the rocks in this district: grey- 
wacke, common Sinty-slate, flinty-slate with veins 
of quartz, felspar-porphyry with a violet hue, 
and specks of a greenish matter somewhat re¬ 
sembling the newly designated Pimelite of Kar- 
sten ; also sandstone with casts, and a very com¬ 
pact brecciated stone, having a basis approaching 
to greenstone, and including fragments of quartz, 
iron-clay and jasper. 

Amygdaloid, another member of the fioetz class, 
is the rock which forms the bed of the river, at 
the new bridge erected over the Clyde, on the 
road.to Biggar, Its base is wacke, and it is sur¬ 
rounded by beds of fine-grained and compact 
sandstone, coloured with green earth. The vesi¬ 
cles are filled with nodules of calcedony, coated 
with green earth, and having quartz in the 

12 
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centre. Other specimens contain quartz passing 
into flint, and amygdaloidal portions of steatite. 
Calcspar, too, is an abundant ingredient of this 
rock. Where it joins the sandstone, there is a 
mixture of both substances,—a frequent appear¬ 
ance in such cases. Some miles to the westward 
of Symington, limestone occurs ; but I did not ex¬ 
amine it, or procure specimens. 

On the other hand, the sandstone of which the 
whole inferior districts of Lanarkshire are com¬ 
posed, and which may be traced for so many 
miles along the course of the river, I consider as 
belonging to the same formation with the sand¬ 
stone-conglomerate at the base of Tinto ; and as 
corresponding to wbat is called in the Wernerian 
system, the Old Red Sandstone. It is to the waste 
of this rock that we owe the splendid scenery of 
Cora-Lin, and the other celebrated Ralls of the 
Clyde, which have long attracted the notice and 
admiration of travellers. In its descent to the 
lower country, it appears to he still accompanied 
tvith portions of the same substances which over- 
lie it in the body of Tinto; as porphyry-slate 
and felspar-porphyry have been found near the 
Cora-Lin. Below the Fall of Stonebyres, the 
rock assumes a coarser texture j and, if I am 
lightly informed, again exhibits a conglomerate, 
similar to that of Tinto, by including masses of 
transition-slate, splintery hornstone, quartz, jasper, 
and flinty-slate. 
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In concluding the delineation of Tint© and its 
neighbourhood, I may remark, that the relative 
disposition of the several rocks composing its mass, 
corresponds with sufficient exactness to the geo¬ 
gnostic description of a flcetz mountain. The 
conglomerate every where occupies the lowest 
place, and is covered, in a manner perfectly con¬ 
formable to the most natural idea of deposition, 
with greenstone, claystone, and felspar, all evi¬ 
dently of floetz formation, and assuming a finer 
and more crystalline texture as we ascend. 

This occurrence of claystone and felspar, in a 
position corresponding to what is found in the 
Eildon Hills, the Pentlands, the Ochils, Papa 
Stour, around Dundee, and in other places, ap¬ 
pears to favour the hypothesis of a particular 
overlying floetz formation, in which these sub¬ 
stances are prevailing ingredients, extending over 
a considerable portion of the lower country of 
Scotland. I am informed, that the districts ad¬ 
joining to Halle in Westphalia, are of a similar 
structure and description. The conglomerate of 
the Grampians, seems to have been formed from 
the debris of older rocks. 

It is also worthy of observation, that the cha¬ 
racters and relative position of the conglomerate 
on which Tin to rests, considered in its connection 
already described, with grey-waeke on the one 
hand, and the older sandstone on the other, seem 
to furnish an illustration of a very important fact; 
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namely, that there are alternations between the 
oldest members of the Floats rocks, and the newest 
portions of the Transition series,—corresponding 
to a similar relation, which has been observed be¬ 
tween the newest Primitive and the oldest Tran¬ 
sition rocks. We thus learn, that the newest 
members, for example, of the primitive, do not 
immediately cease, or at once give place entirely 
to the transition rocks; but that, most frequently, 
before these are found completely to prevail in the 
order of succession, alternations, as now mention¬ 
ed, take place. And the remark may be gene¬ 
ralized respecting the junctions of all the succes¬ 
sive classes in the system, down to those of the 
latest periods. 


The account I have given of the structure of 
Tinto, approaches perhaps as near the truth, as the 
geognostic inspection permitted by the state of its 
surface, authorises. Future -investigation will no 
doubt, correct or improve it. I cannot hope, that 
it will be found to contain much that is particularly 
interesting to the mineralogist. It records no oc¬ 
currence of rare or precious minerals,—no irre¬ 
gular junctions, dislocations, or extraordinary phe¬ 
nomena of stratification, to raise the astonishment 
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ef the observer, or exercise the philosopher’s ta¬ 
lent of explanation. But he who exhibits a faith¬ 
ful picture of what he sees in nature undescribed 
before^ contributes something to the progress of 
knowledge; and, without pretending to assert, that 
the mineralogists of the German school have 
yet possessed themselves of all the domains to 
which they lay claim in the mineral kingdom, we 
may safely presume, that, at least, they are fairly j 
on the way to accomplish at length a complete 
system of accurate description, without which, it 
is vain to expect, that geology will ever ascend 
beyond the rank of ingenious theory, or become a 
science. 

I have only to add, that if this mountain shall 
again be surveyed mineralogically, the observer 
need hardly promise himself, that the geognostic 
result of his examination of the ground over which 
he passes, will prove entirely to his satisfaction. 
At the same time, if he is fortunate in weather, 
and has a relish for the beauties of nature, he will 
be gratified in another way, by attending to the 
-^prospect seen from Tinto, which spreads before 
the eye of taste, an uncommon variety of agree¬ 
able objects, and a great extent of interesting 
scenery. 

The expanse of country which it embraces, ap¬ 
pears unbounded on the west side ; but towards 
the north, it is terminated by the majestic Ben- 
Lomond, and the lofty ranges of the Highlands, 
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crowding irregularly into view, in a manner ex¬ 
tremely picturesque. In the opposite direction of 
the south-east, the prominent features of this view, 
are the bold undulating mountain-lines, the fine¬ 
ly grouped masses, and the alternate swells and 
deep hollows of the Tweddale hills ; amongst 
which, the most remarkable is Culter-Fell, dis¬ 
tinguished as the rival of Tinto itself, in size and 
height. These magnificent objects, presenting 
themselves on the one hand, form an admirable 
and striking contrast to the delightful appearance, 
on the other hand, of the level country that 
stretches along the banks of the Clyde. What 
adds to the effect, and can hardly fail to strike the 
eye at first sight,—the different places where the 
river displays its shining surface, seem, as if dis¬ 
posed with the happiest skill, for producing the 
impression of the picturesque. 

This noble stream, which shews in its course 
so many charms of natural scenery, and whose 
fine sweeps through the mountain-valley, and low¬ 
er districts of Lanarkshire, are so great an embel¬ 
lishment of the whole prospect, may in truth be 
said to carry along with it, beauty and fertility 
from its very source. It is equally pleasing and 
unexpected, to find at the height of 60 0 feet above 
the level of the sea, a tract of land, so rich in 
soil, so well cultivated, and so extensively clothed 
with plantations, as the district spreading around 
the foot of the mountain, from Hyndford-house to 
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Symington and Culter, and up the river to a con¬ 
siderable distance. The effect of the landskip is 
completed by the number of villas, and other 
marks of population and comfort, which every 
where appear in the vicinity of the Clyde.—There 
are few elevations in the United Kingdom, where 
a finer assemblage of the grand, and the beautiful 
in nature, may be contemplated, than from Tin- 
to. 
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VIII. Short Account of the Rocks rehick occur in 
the Neighbourhood of Dundee. 


By the Rev. John Fleming, Flisk. 


(In a Letter to Professor Jameson.) 


(Bead 22 <2 February 1812.,) 


Sir, 

In answer to the inquiries which you made some 
time ago regarding the position of the claystone 
andporphyritic rocks in the neighbourhood of Dun¬ 
dee, I send you the following remarks, which I 
made, while walking along the shore of the Tay, 
from Invergowrie eastward to the town of Dun¬ 
dee. 

In the hay at the old church of Invergowrie, 
the shore is level, and composed of gravel; but, 
on the east side of the bay, the rocks of sandstone 
form a steep precipice. This precipice is about 
thirty feet high, and continues nearly to Dundee, 
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of the same height, independent of the variety 
of rocks, forming a steep bank on the north side 
of the river Tay. In this bank, there are some 
important sections of the strata displayed, which 
I propose to describe. 

Where the sandstone begins at the east side of the 
bay, it occurs in thin strata dipping to the north¬ 
west, at an angle of about 15°. This.sandstone 
soon disappears, when a mass of porphyry forms 
the bank. Its western extremity is but indis¬ 
tinctly displayed j its eastern extremity is cover¬ 
ed with sandstone. This porphyry has a slaty 
structure in the great, is composed of a basis of 
compact felspar, and contains numerous crystals 
of common felspar, and a little basaltic horn¬ 
blende. The sandstone soon gives place to the 
porphyry which rises below it, and forms the pre¬ 
cipice for a considerable distance. East from the 
Boothe, there is a mass of sandstone interposed, as 
represented at fig. 2. 



The porphyry, fig. 1., is disposed in strata about 
four feet in thickness. It is traversed by a vein 
containing calc-spar, brown-spar, and sparry-iron¬ 
stone,—minerals which are nearly related, both in 
their oryctognostic and geognostic characters. The 
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line of junction between fig. 1. and 2. is indistinct. 
The other extremity of this mass of sandstone, rests 
upon the porphyry, fig. 3. In this last-mentioned 
porphyry, fig. 3., there is a basin-shaped cavity, 
fig. 4. which has been filled up with sandstone. 
The strata of sandstone are parallel with the in¬ 
clined edges of the cavity. The same bed of por¬ 
phyry farther eastward seems to rest on the sand¬ 
stone, fig. 5 .but the appearances are indistinct. 

The sandstone, fig. 5., rests upon the mass of 
porphyry, fig. 6. This last porphyry varies in 
colour and composition in different portions of the 
bed. Some portions are of a grey colour, with 
imperfectly formed crystals of earthy felspar, while 
■other portions are reddish-brown, and contain be¬ 
sides the felspar a considerable number of crystals 
of hornblende. This porphyry soon gives way to 
another deposition of sandstone, fig. 7.,'both ex¬ 
tremities of which rest upon porphyry, and ex¬ 
hibit an instance of an upjilling. 

The last mass of porphyry, fig. 8., is again co¬ 
vered on its eastern side with another mass of sandr- 
stone, fig. 9 . This sandstone includes a bed of 
greenstone, specimen 5. 

From the place where the last bed of sandstone, 
fig. 9. commences, to the place called the Crescent, 
the mineral appearances are but imperfectly dis¬ 
closed, as may be seen in the figure, which, with 
the specimens, will convey all the information 
which I could obtain. 
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- -- - —- Sandstone. 

Sp.5. - - Sp. 12. -- 

- Sp. 6. Sp. 7. - -- 


The specimen No. 5. *, is greenstone ; its frag¬ 
ments sound like clinkstone. Specimen 6., is a 
greenstone abounding in felspar, in a state of de¬ 
composition. Specimen 7., is a soft claystone- 
porphyry. Specimen 12., is a claystone-porphyry, 
with minute grains of sand. 

Opposite the Crescent, the rocks disappear, and 
the shore becomes level. Here, however, a rock 
of greenstone appears rising among the rocks of 
the shore. It abounds with hornblende, and is in 
some places amvgdaloidal. Specimen 8. is from it. 

Passing this mass of greenstone, the relations of 
which I could not ascertain, a bed of claystone, spe¬ 
cimen 11., equally imperfectly exposed, makes its 
appearance on the shore. After passing this 
claystone, rocks of greenstone now form the shore, 
and continue without interruption to the town 
of Dundee. Specimen 10., is from this bed of 
greenstone. In the neighbourhood of the town, 
the greenstone seems to pass into clinkstone,—a 


* The numbers refer to the specimens presented to the Wer¬ 
nerian Society, and deposited in their collection. 
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transition, which, I think, I have observed in other 
places. 

From the preceding description, it will appear, 
that many changes have taken place in the posi¬ 
tion of these beds of sandstone and claystone 
since the period of their formation. But, of the 
cause of these dislocations or slips, we are entire¬ 
ly ignorant. The situation of the strata of sand¬ 
stone in the basin-shaped cavity of the porphyry, 
makes us acquainted with a fact in the history of 
stratification, of the greatest importance. The 
abettors of the vulcanic hypothesis contend, that 
all the strata of rocks were originally deposited in a 
horizontal position. The fact before us, is in opposi¬ 
tion to such an opinion. The strata in the bed of 
porphyry are nearly horizontal, whereas the strata 
of sandstone are highly inclined, being parallel 
with the sloping sides of the basin. If we sup¬ 
pose one of the sides of this cavity removed, and 
the inclined strata on the other side of the cavity 
left behind, a superficial observer w 7 ould be ready 
to conclude, from such partial appearances, that 
these inclined strata had been moved into their 
present angular position by an ascending move¬ 
ment of the inferior bed of porphyry. Instances 
frequently occur to every practical mineralogist, 
where highly inclined strata thus rest upon the ine¬ 
qualities of the fundamental rock, which, to all ap¬ 
pearance, has never been moved. The disciples of 
the German school embrace the opinion, that “ in 
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strata composed of chemical precipitates, all the 
variety of inclination depends on the inequality 
of the bottom and in this they are confirmed, 
not so much by attending to appearances in small 
portions of rocks, such as here described, as by an 
examination of the structure of mountain masses. 

These few remarks certainly lead to little that is 
precise or important in the history of the strata, 
now described. They indicate, however, the in¬ 
timate relation which subsists between the sandstone 
and the claystone. This relation, I had previously 
ascertained in my examination of the Island of Papa 
Stour* ; end the observations which I have recent¬ 
ly made on the south bank of the Tay, tend still 
further to confirm and illustrate it. At Flisk- 
wood, directly opposite to the north bank of the 
river, where the appearances detailed above 
are exhibited, the sandstone covers the claystone. 
Here the sandstone rests upon very soft clay-por¬ 
phyry, which passes into claystone. This clay¬ 
stone at last becomes more compact, assumes the 
amygdaloidai structure, and then becomes con¬ 
nected with compact felspar. 

These appearances seem to indicate the ex¬ 
istence of a family of licetz-rocks, consisting prin¬ 
cipally of claystone, felspar, and sandstone, the 
relations of which are hut imperfectly under¬ 
stood. 


* Wernerian Memoirs, vol. i. p. lG2, 
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Should these remarks appear to you sufficient¬ 
ly interesting, I beg of you to communicate them 
to the Wernerian Natural History Society, with 
my best wishes for its prosperity. I am, &c. 



( 145 ) 


IX. Observations on the Mineralogy of the 
Neighbourhood of St Andrews in Fife. 


By the Rev. John Fleming, Flisfc. 


f Bead 5th February 1813.J 


The county of Fife contains two very distinct 
formations of rocks, which belong to the Floetz class,. 
The country to the north of the river Eden, which 
runs through Fife in a direction of west to east, 
contains strata which are connected with the Old 
Red Sandstone, and are geographically related to 
the beds of sandstone, porphyry and greenstone, 
which I formerly described to this Society, as ex¬ 
tending along the shore of the Tay, from Dundee 
westward, on the north bank of the river. The 
southern portion of Fifeshire, contains strata exclu-* 
sively belonging to the Independent Coal Forma¬ 
tion, and forms an interesting part of the coal- 

VOL. ij* x 
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field which occupies the river district of the Forth. 
An overlying formation of Trap rocks, in the form 
of conical hills, or irregular patches, covers the 
rocks belonging to these two formations, and may 
be observed to the south as well as to the north 
of the Eden. The city of St Andrew’s is si¬ 
tuated on the north-eastern extremity of the dis¬ 
trict occupied by the strata belonging to the inde¬ 
pendent coal formation. The rocks which occur 
in the neighbourhood of the city, present a few 
circumstances in their history, which deserve to be 
noticed. These I shall briefly detail. 

In conformity with the plan pursued by the 
disciples of the celebrated Werner, I shall state 
my observations on the rocks which are consider¬ 
ed the oldest, and afterwards notice those which 
appear to have been deposited at a more recent 
period. The rocks, therefore, which fall to be 
considered first, are such as belong to the Inde¬ 
pendent Coal Formation. 

The strata in the vicinity of St Andrew’s, pre¬ 
serve no regular line of bearing. In a few in¬ 
stances, they are horizontal, but in general they 
present basin-shaped or saddle-shaped undulations ; 
the strata at the margins of these bendings, in¬ 
cline to the horizon at various angles. The 
rocks are chiefly Sandstone, Coal, Slate-clay, and 
CUay-konstone. 

. The individual beds are subject to great varia¬ 
tion in depth. The beds of sandstone in partico- 
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lar, sometimes swell out to a considerable thick¬ 
ness, and farther on in their line of bearing, almost 
disappear. At a place called the Witch-Lake, a 
bed of sandstone rests upon a horizontal bed of 
slate-clay. The surface of the bed of sandstone 
suddenly swells out into a knob, and the slate-clay 
deposited over this inequality, is seen to rise at a 
considerable angle on each side in opposite direc¬ 
tions, meeting at the top. The inspection of this 
appearance, will point out the cause of those bend¬ 
ings in the strata to the eastward of the city, and 
convince the observer, that no other circumstance 
is required to produce those wavings, than an un¬ 
even surface of the inferior beds, and that these 
inequalities of the surface have been produced by 
the unequal attraction exerted by the beds already 
formed, to the matter depositing over them. 


I. Sandstone. 

The sandstone occurs in thick beds, which are 
distinctly stratified. The grains of quartz are 
sometimes very minute, and the sandstone is fine¬ 
grained. In a few instances, the grains of quartz 
are large, and the sandstone approaches in cha¬ 
racters to conglomerate. The cement of all the 
sandstones in the vicinity of the city, is easily 
acted upon by the atmosphere, and hence they are 
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very liable to decomposition. I observed that 
those sandstones which contained much minera¬ 
lized vegetable matter, were the most easily de¬ 
composed, and were frequently so friable, that 
they could be crumbled down between the fingers. 
The sandstone occasionally contains a little mica, 
and likewise mineral charcoal, and not unfrequent- 
ly small globular pieces of iron-pyrites. 


II. Coal. 

A few beds of coal occur in the beds of sand¬ 
stone. These are, however, of trifling importance, 
very seldom more than a few inches, and never 
exceeding a foot in thickness. They are principally 
slate-coal, containing numerous petrifactions of 
reeds, flattened and compressed. Thin layers of 
pitch-coal also occur, both in the slate-coal, and 
also in the sandstone. In one of the largest beds 
of coal, I observed globular concretions of sand¬ 
stone, having the thin layers of coal surrounding 
them on all sides. 


III. Slate-Clay, 

This rock occurs in beds of various thickness, 
and of every degree of hardness and density. It 
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passes distinctly into sandstone, by acquiring small 
portions of mica and quartz. It likewise passes 
into limestone and bituminous shale. It includes 
thin layers of sandstone, and often contains ve¬ 
getable impressions, 

I think it proper in this place to mention a fact 
not generally known, That slate-clav forms a ferti¬ 
lizing manure to sandy soils, by supplying the re¬ 
quisite portion of aluminous earth. In the neigh¬ 
bourhood of Kirkcaldy, there are several fields of 
sandy soil which rest upon sandstone. To these 
fields, slate-clay and bituminous shale have been 
applied as manure, and with success: they were, 
previous to this application, unproductive; they 
now yield good crops of grain and grass. To the 
west of St Andrew’s, there are extensive tracts of 
soil, principally composed of sand. Were the 
slate-clay, so abundant among the rocks in the 
neighbourhood of the city, spread upon these 
grounds, the most beneficial effects would result 
from the application. The ground would become 
firmer, the soil more retentive of moisture, and 
better able to resist the drought of summer. Ig¬ 
norance and prejudice may prevent some from 
following the example of the farmers in the 
neighbourhood of Kirkcaldy; but I have no hesi¬ 
tation in asserting, that its imitation in many 
places of the coal districts of Scotland, where 
such soils and such rocks abound, -would greatly 
contribute to increase the food of man and beast. 

k 3 
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IV. Clay-Ironstone. 

The common claystone occurs in beds from an 
inch to upwards of a foot in thickness. It con¬ 
tains a few vegetable impressions. The kidney¬ 
shaped sub-species, is likewise common. Both of 
these are included in beds of slate-clay. They 
are sometimes collected and sent to the Carron 
Iron-works; but the quantity so procured, is 
trifling. 

In this place, I may take the liberty of observ¬ 
ing, that the closet mineralogist may indulge in 
hypothetical speculations regarding the formation 
of mi n erals ; but such conjectures will never aid 
the cause of science, or make us acquainted with 
the secrets of nature. I have no doubt, but that 
Dr Dutton, upon examining a specimen of the 
Septarium iron-ore, was gratified with the idea of 
having found a convincing proof of the igneous 
consolidation of fossils, and regarded his, explana¬ 
tion of the singular structure of that mineral as 
the only one which approached the truth. But 
we hesitate not to say, that had that ingenious 
philosopher ever attended to the natural history of 
the Septarium,—had he ever examined it in its 
clayey bed,—^completely surrounded with matter 
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which presented no marks of igneous influence,— 
he could not have avoided drawing the conclusion, 
that since the bed of slate-clay, which contains 
the septarium, presented no marks of the action 
of heat, the septarium contained had never been 
exposed to its influence. 

Having thus shortly given an account of the 
rocks belonging to the independant coal formation 
which occur in the neighbourhood of St Andrew’s, 
our attention will next be directed to a small por¬ 
tion of the Newest Flcetz-trap formation which 
covers these rocks. 

In many places in Fife, overlying rocks of Ba¬ 
salt, Clinkstone, Felspar, Porphyry-slate, and 
Claystone, occur resting on the rocks of the old red 
sandstone, and the rocks of the coal formation. 
But it rarely happens that distinct sections of these 
rocks can be found, or the relations which they 
bear to one another ascertained. On the sea-shore, 
to the eastward of St Andrew’s, a portion of the 
newest flcetz-trap occurs in such a situation that 
its geognostic characters can be ascertained with 
precision. 

This formation rests upon beds of sandstone, 
and the other rocks described above. It extends 
about 300 yards along the shore, and is connected 
with a more extensive deposition of the same 
kind, which stretches inland, but whose history 
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canno t be easily investigated on account of the 
thick continuous bed of soil with which it is cq- 
vered. 


V. Trap-Tuff. 

The principal rock of this formation is trap? 
tuff, similar in composition to the rock of the 
same kind which occurs in Arthur’s Seat. It 
contains globular pieces of quartz and granite, 
which have been water-worn ;—likewise frag¬ 
ments of grey-wacke, floetz-sandstone, and lime¬ 
stone containing petrifactions of entrochi. Small 
pieces of augite and felspar are likewise contained 
in it. The inclosed fragments of the older rocks 
are sometimes of considerable size, measuring 
two or three entire feet. 

It generally happens, that the fragments of the 
oldest rocks, when observed imbedded in the new¬ 
er formations, are much rounded and water-worn: 
Whereas the fragments of the newer rocks, are 
rather angular, and seem to have suffered less from 
attrition:—a circumstance which points out with 
considerable precision the relative antiquity of 
rocks, and is entitled to a more careful examina¬ 
tion than has hitherto been bestowed upon it. 

The most curious circumstance which attracted 
my notice, in examining this bed of tuff, was the 
rock, which is well known in the neighbourhood 
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of St Andrew’s by the name of the Rock and 
Spindle, and from which it is distant about a mile 
and a half. 

This rock is about forty feet in height. To¬ 
wards the base, there is a spherical concretion of 
basalt, in the form of five or six-sided lengthen¬ 
ed pyramids meeting at the apex, giving to the 
mass a stellate appearance. The mass is likewise 
divided into concentric layers. The basalt con¬ 
tains crystals of augite, with olivine, and glassy-fel¬ 
spar. This concretion of basalt is surrounded with 
the tuff, into which it gradually passes; and 
must have been completely enveloped by it, pre¬ 
vious to its partial wasting away by the action of 
the sea and atmosphere. It may be mentioned in. 
this place, that the regular basaltic columns at the 
Ely, are a portion of a spherical concretion con¬ 
tained in trap-tuff. Here the concretion is only 
about ten feet in diameter ; at the Ely it is seve¬ 
ral hundred feet. 

In other parts of the tuff, small masses of amyg¬ 
daloid and basalt occur, leading directly to the 
conclusion, that the bed is partly a mechanical, 
and partly a chemical deposit, since these roeka 
imperceptibly pass into one another. 

If the regular, forms of basalt induced Dr Hut¬ 
ton to conclude, that they furnished proofs of the 
action of a central heat, he would have found 
considerable difficulty in applying his heat to these 
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inclosed masses of basalt, without fusing the bed 
of tuff which surrounds them. 

He who has the boldness to build a theory of 
the earth, without a knowledge of the natural 
history of rocks, will daily meet with facts to 
puzzle and mortify him. 
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X. Meteorological Observations on a Greenland 
Voyage in the ship Resolution, of Whitby, in 


1811 . 


By W ILLIAM ScORESBY JU71, M. W. S. 


(Read 22 d February 1812 .) 


In the following Table, those Latitudes and Lon¬ 
gitudes to which an asterisk is annexed, were as* 
certained by celestial observations \ consequently 
they may be considered as correct. 

The column of Winds, is according to the mag¬ 
netic meridian. 


Meteorological 
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t 
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Therm. 


mgm 

Strength of Winds* 


Latitude. 

J Longitude. 

No. of 


Q 



Obs. Mean. 


BH 







RSUH 

s 

\mm m 


50*26'X. 

0*3$ W. 

1 

47- 

30 35 

AV.erlr, to K E 

Light or mod. breezes 

«t 12 

57 16* 

0 40 W. 

3 


30 53 

N W.erly 

Moderate breezes ^ 

S13 

58 13* 

o 56 w. 

3 

50 

30 55 

Do. or calm 

Light airs or calm 

U 

58 46 

0 53 

2 

42 

30 59 

Calm or S.erly 

To fresh breezes 

1.5 

ffO 4 

0 46 W. 

2 

43 

30 43 

S W.erly 

Strong breezes 

10 

j 60 9 

1 8 W. I 

I 

51 

30 33 

Ditto 

Moderate breezes 

17 

( Brassa 

Sound. $ 

2 

48 

30 04 

S W 

Ditto 

18 


2 

47 

29 83 

s w 

Fresh gales 

Do. or light breezes 
Strong gales 

Do. to mod. breezes 

Ditto 

Ditto 

2 

47* 

45* 

44| 

29 93 
29 73 

to W 

to X W.eilv 



2 

Ditto 

Ditto 

3 

29 98 

Do. and W.erly 



2 

50 

29 99 

N W.erly 

Fresh gales 


”• f £0 

Ditto 



2 

48* 

47 j 

30 21 
30 29 

Ditto 

w s w 

Moderate gales 

Fresh gales 

20 

n 

60 20 

0 38 W. 

3 

25: 

62 51* 

0 46 W. 

3 

4S| 

30 06 

sw 

Do. to fresh breezes 

26 

65 34* 

2 9 W.* 

3 

43} 

29 42 

S W.erly 

Strong or hard gales 

27, 

66 56 

1 28 W. 

3 

24;i 

29 29a 
29 646 

Ditto to N E 

Do. to fresh breezes 

1 2S. 

6S 52* 

t 45 W. 

3 

19 

39 43 

N to W 

Calm to strong gales 

29 j 

67 0 

2 57 W. 

3 

22 

30 31 

N and variable 

Do. to fresh gales 

j so! 

68 m 

3 45 W. 

3 

171 

30 37 

E calm 

Do. or fresh breezes 

31 1 

68 30* 

5 02 W> 

2 
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30 26 

KEtoNKW 

Fresh breezes 

& i! 

69 41* 

3 31 W. 

3 

m 

30 00 

to N E 

Ditto 

£ 2 : 

$9 40 

1 11 R 

3 

19* 

30 24 

E.erlv variable 

Moderate breezes 

f* s! 

70 2t* 

3 23 E. 

3 

*sjj 

29 70 

SWtoNW 

Fresh gales 

| 4 

70 33* 

5 4 E. 

3 

27| 

29 84 

to N i 

j To fresh breezes 

1 5 

70 49 

7 15 E. 

3 


29 88 

X variable ! 

Fresh gales 

! 6 

71 25 

10 53 E. 

3 

18 

29 50 

toXW&ESE! 

j To stormy 

; 7 

71 29 

10 39 E. 

3 

28 

29 50 

ESEtoEXE 

Violent gales ,! 

; s 

76 56 

10 30 E, 

3 

28} 

29 50 

EXE 

Do. sqaallv 

9 

70 25* 

8 15 E. 

3 

19 

29 89 

Do. to N N E 

Do. to strong breezes 

10 

70 32*- 

6 58 E. 

3 

10’ 

30 10 

X E.rlv 

Fresh or strong gales 

Ii 

7* 44 

6 26 E. 

3 

21-j 

30 26 

NEtoENE 

Ditto 

12 

70 52* 

6 00 E. 

3 

26 

30 24 

X E.rlv 

Ditto 

13 

70 18 * 

S 57 E. 

3 

271 

30 14 to X W, variable 

Fresh breeze or calm 

14 

70 52*' 

8 59 R 

3 

28] 

30 23 

Very variable 

Strong gales, calm 

15 

72 36** 

13 30 E. 

3 

30 

30 23 

S.erly, do. 

Fresh gales 

16 

74 31 

16 32 E. 

3 

35} 

29 82| SWtoW j 

Do. to strong gales 

17 

75 34 

15 4 R 

3 

33 

29 82 

W to S W 

Fresh gales 

18 

75 34 

13 46 E. 

3 

31V 

20 06 

to W X W 

Strong gales 

19 

75 59 

12 50 E. 

S 

26} 

30 12 

to calm, S W 

Fresh gales, calm 

20 

76 n* . 

12 0 E. 

O 

WJ i 

30 12 

W.erly, X ELrly 

Fresh breeze to calm 


' . — 1 1 ■ . 

*10 Am. 29 29. b Noon, 29 6 k < 

4 







( 157 ) 


Greenland Voyage, 1811 . 



|^9 

Of the Clouds. 

Birds, Ac. seen. 


Modifications. 

*«§11 ‘ 

Fine weather, hazy 

Morng. 

Cirro-stratus* 

Young gulls. 

•8 12 

Morng. cioudy, noonclear 

10 Am. 

Cirro-stratus. 

Ditto and teisties. 

3 13 

Fine clear weather 

6 Am. 

Cirro-cumulus, Ac. 

Young gulls. 

14j Damp weather 


Cirro-cumulus, Ac. 

A land bird, and ditto. 

15" Dull, cloudy weather 

3 Pm. 

Cirro-stratus. 

Gulls and small birds. 

16 1 Fine weather 

2 Pm. 

Cirro-stratus. 

Ditto. 

17, Ditto 

Am. 

Cirro-stratus, Ac. 

Ditto, Ac. Ac. 

18’ 

Do. some rain 

Am. 

Cirrus, Ac. 

Ditto* 

19 

Fine weather 

Noon. 

Cirrus* 

Ditto. 

20' 

Showers, hail or rain 


Cirro-cumulus, Ac. 

Ditto, wild ducks. 

21 f 

Do. ram or sleet 


Cirrus, Ac. 

Ditto, ditto. 

- 22 

Do, and hail 

Noon. 

Cirrus, Ac. 

Ditto, ditto. 

23, Much do. 

Noon. 

Cirro-cumulus, Ac. 

Ditto. 

24 Chancing fine weather 

5 Pm. 

Cirro-cumulus, Ac. 

I Young gulls. 

25 

Ditto i 

Moms?. 

Stratus. 

Do. fulmars, looms, Ac. 

26! Hazy weather j 


| Stratus, Ae. 

Ditto, ditto, and land-bird. 

27; Showers, snow 

All day 

Nimbus. ! 

Many fulmars, gulls, Ac. 

28 

Ditto, aurora borealis 


Nimbus, cumulus. 

Ditto. 

29 

Much snow 

Am. 

Nimbus. 

Ditto. 

30 

Fair, aurora borealis 


| 

Fin-whales, fulmars. 

31- 

Fine weather, ditto 

Am. 

Cumulus. | 

Ditto, snow-bird, seals. 

s i 

Fine dear weather 

10 Am. 

Cirro-stratus, Ac. 

Ditto, fulmars. 

< 2 

Some snow 

All day 

Nimbus. 

Bottlenoses, fulmars, Ac. 

* 3 

Much snow 

Am. 

Nimbus, 

Fulmars. 

4 

Fine cloudy weather 



Ditto, rotches, bottlenoses. 

fa 5 

Snow sfawrs. frost-rime 

Am. 

Nimbus. 

Ditto, snow-birds. 

K 6 

Snow showers 

Am. 

Nimbus. 

Ditto, bottlenosesL 

? 

Some ditto 

All day 

Nimbus. 

Ditto. 

8 

Some hail 

All day 

Nimbus. 

Fulmars, teisties. 

9 

A few showers snow 

Morng. 

Nimbus, 

Ditto. 

10 

6 

J 

i 

Am. 

Nimbus. 

Ditto, and rotches* 

11 1 Ditto 


Nimbus. 

Burgomaster, fulmars-, Ac. 

12 

( Ditto 

Am. 

Nimbus, cumulus. 

Bottienoses, fin-whale, Ac. 

13 j Fine cloudy weather 

Pm. 

Cumulus, nimbus. 

Ditto, fulmars, Ac. 

14 * Showers of snow 


Cirro-stratus. 

Ditto. 

15 , Fine weather 

Noon. 

•Cumulus. ■* 

Cetaceous animals, few birds. 

16 

. Thick hazy weather 


Stratus. 

Fulmars, rotches, Ac* 

17 

! Ditto, rain 


Fog, 

Ducks, looms, Ac. 

18 * Ditto, some snow 


Fog. 

Ditto, ice-bird, kiltywakes. 

19 

i Some snow showers 

8 Am. 

Cirrus, nimbus* 

Ditto. 

20 * Fine dear weather 

10 Am. 

Cirrus. 

Ditto, razor-back**- 
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Greenland Voyage, 3 811 . 
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■-Longitude..' 





Strength of Minds. 

07 

"Weather, &c. ... 

Of the Clouds. 


■ No. of 

Qbs. Mean. 

* Noon. 

| ■ Minds. 

rt 

P 

Aqueous Meteors. 

Time. 

Modifications* 

Birds, Sec. seen. 

. 11® G r £. 

3 

13 

In. 

30 19 

E by S calm 

Chiefly calm 

(fe J! gi 

Fine clear weather 

All day 

Cirro-stratus. 

Narwh. seals, mysticetus, fulms 

: 10 50 E. 

3 

13 

30 30 

Calm, N VO, See 

, To moderate breeze 

5*22 

i Some small snow showers 

Am. 

Cirrus, Ac. 

Mysticetus, seals, .fulmars, &e. 

10 20 E. 

3 

18.i 

30 47 

< N W, calm 

To calm 

< 23 

Fine dear weather 

8 Pm, 

Cirrus, &c. 

Seals, narw. Mins, burgomaster- 

10 45 E. 

3 

23 

30 12 

• Calm, variable 

To fresh gale 

24 

Much snow 

Ail day 

' Nimbus. 

Ditto. 

10 20 E. 

3 

20| 

29 82 

jN W to N E.rh 

’ Vaiiable breezes 

25 

Ditto 

Nimbus, 

: ' Seals, &e*' 

10 20 E. 

3 

9 

[SO 02 

| N E.erly 

Strong gales, Sec. 

26 

Some snow showers 

Am. 

Nimbus, 

Razor-backs, seals, &c. 

10 0 E. 

2 

12 

30 07 

1 Ditto 

Lt. br. to fresh gale 

27 

Ditto 


.Nimbus, 

Seals, &c* 'birds. . , 

s so'srE* 

3 

20| 

30 17 

,£ N b to North 

To light breeze 

28 

Clear weather 

11 Pm, 

'Stratus. 

; (Uncom. refract.) whales, nacw. 

8 50 E. - 

3 

20| 

SO 05 

to N E and N Vv 

To calm 

29 

Snow showers 


1 Nimbus. 

•Whales, narw r .' 'seals, &c* ■ 

8 48 

3 

17 

!30 07 

S WtoSSE 

Fresh breezes 

30 

Continual snow 


j Nimbus. 

Fulmars, .and looms. 

8 20 E. 

3 

36| 1 

30 17 

N E to S S E 

Moderate breezes 

I 

-Snow showers 


i Nimbus, ' 

Ditto, birds, &c. I 

8 10 E. 

3 

184 1 

|30 17 

to East 

Ditto 

S 2 

Fine weather, little snow 

9 Pm. 

: Cirro-cumulus, See. 

Many common birds. 

8 0 E. 

3 

21| i 

; 29 87 

E.rly to S E to 

Fresh breezes 

■, 3 

Snow showers 

Am. 

| Nimbus. 

Mysticete, See. birds.' , 

7 SO E. 

3 

21 

1 29 75 

ENE 

Fresh gales 

4 

Much snow 


i Nimbus. 

Ducks,'looms, whales. '' 

7 50 E* 

3 

19 

i 29 71 

Calm, variable 

Light airs or calm 

5 

Snow showers 

Am. 

Nimbus, Sec. 

Few r birds seen. 

7 m e. 

3 

lo-s 

! 29 78 

N W.erly 

Fresh breezes 

6 

Snow showers 

Am. 

Cirro-stratus, &c. 

. Whales, fulmars, Sec. 

8 OiE. 

3 

9 

1 29 80 

N W by N 

Strong gales 


■ Do. unervst. snow 


'■Nimbus. 

i Ditto, snow-birds. 

S 10 E. 

3 

«f 

ISO 02 

NN W 

Ditto, strong breezes 

Nv-..g 

Do. crystallized 


Cirro-cumulus. 

Ditto. 

8 10 E. 

3 

22 

[30 03 

S W to N W 

Fresh gales 

9 

Snow showers 


Cirro-stratus. 

Ditto, snow-bunting. 

8 10 E. 

■ 3 

19 

| 30 08 

to North 

Bo. or mod. gales 

10 

Showers small snow 

Most day 

Stratus. 

Fulmars, looms, snow-birds* 

8 03 E. 

3 

9 

; 30 15 

to N N W 

Fresh gales 

11 

Slight snow showers 


Nimbus. 

Many common birds,' , 

■ 8 05 E. 

3 

20 

SO 00 

to $ by W or S by E 

To light airs, Sec. 

12 

Ditto 

S Pm. 

Cirrus, 

Whales, narwals, seals. 

8 10 E. 

3 

20 

' 29 63 

to S Wor W by N 

Hard gales 

13 

Showers snow 


Cirro-stratus, See. 

Ditto. 

8 15 E. 

3 

12 

29 73 

to KW 

Strong gales 

14 

Ditto 


| Nimbus. . ! 

Ditto, looms. 

8 56 E. 

3 

134 

29 92 

N W. and var. 

Fresh, gales 

! 15 

Much small snow 


Nimbus, stratus. 

Razor-backs, looms. See. 

8 59 E. 

3 

21 

29 95 i 

E.rly 

Calm, light breezes 

Jr, 17 

SP^vUS 

Snow showers 

.411 day 

’Nimbus. 

Common^ birds. 

9 00 E. 

3 

21 

29 80 

N.erly 

j Moderate breezes 

.Much snow 

All day 

Nimbus* 

Do.' sea-horse, "(walrus.) 

8 46 E. 

3 

21 

,30 0 

Ditto, variable 

I Light breezes . 4 

Do. and.strong gales 

Ditto 

Nimbus. - 

Walrus, narw. mystic, birds..- 

S 38 E. 

3 

23 

29 94 

Ditto, to S E.rly 

19 

Small snow showers 

Most, day 

Nimbus. 

Nanval, common birds* 

8 30- E. 

■ 3 . 

21 

29 77 

S E.rly 

Hard gales, ' Sec. 

20 

Much-small, snow. 

Pm. 

Nimbus, cirrus. 

Common birds. ;•' . 

8 2S E. 

< 3" 

22" | 

29 39 

1 '."tb'N E.rly 

Cairo, light breezes 

21 

..Fine'dear..weather .. 

Am.&Pm. 

Cirrus, Sec .; 

.Narw.-whales, seals,, and ditto," 

8 00 E. 

3 

27^ | 

29 68 

1 S E.rly,■ E.rly 

Moderate breezes " 

22 

A little snow 

8 Pm. 

Cirrus, 

Ditto. -. 

8 16 E. 

8 50 E. 

9 10 E. 

' 3 

■v 3 

■ O- - 

. ■ 

23-1 

25 

25 

30 06 
30 16 
29 98 

N N E y variable J 
to \ r N W 

N W.rly 

Light breezes 

Ditto 

To fresh breezes 

T 23 

1 24 

i 25 

Clear fine weather i 

Fine weather, cloudy , 
Some snow 

Am. 

Cirrus, 

Stratus, . 

.Nimbus. , 

Ditto,-fulmars, See. /-•' 

Ditto. , 

Narw* seals, ditto. 

9 59 E. 

3 

251 I 

29 90 

. to North 

To strong gales 

1 26 

Fine, weather 



Common birds. 

9 30 E. 

& 

211 j 

29 86 

NbvE 

Hard gales . 

27 

Some snow showers; 

6 Pm. 

Cirrus, nimbus, .. j 

Ditto. ' 

9 30 E. 

3 

23~ | 

29 90 

N bv E 

Strong gales • 

28 

Cloudy weather 



Two whales. 

9 27 E. 

..3 

224 1 

30 08 

N by £ 

Ditto 

29 

Fine clear weather 


Cirrus. ." £ ,"j 

• Bottlenbses, ■ common - birds. ■ .■' 

5 40 E. 

3 

22 | 

30 09 

to N, variable 

Fresh breezes 

30 

Fine doxidv weather ' 

Morning j 

.Citrus*,' : .-.'j 

. Whales,. common bi rds. 

5 35 B* " 

3 

261 j 29 9$ | 

: to N ,W.rly ; 

Light 'breezes ; : y. \ 

3lj Snow showers 

Am,’ -■ ■! 

; Cirrus*-' ' £ 

Many.tthsdes, ditto. ' ^ ■ ■ 
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Meteorological Observations on a 


Greenland Voyage, 3 811 . 



i ■. Therm*. 









'."'-Longitude. 






m 

"Weather, Ac. - 

Of the Clouds. 


1. . , 



j ■" ■ v Winds. 

Strength of Winds. 




Birds, Ac. seen. 

rsi o. of 

Obs. Mean 

>' Noon. 

rt 

P 

Aqueous Meteors. 

Time. 

Modifications. 

11° Q'E. 

3 

13 

In. 

30 19 

E by S calm 

ChieSy calm -m* 

fcja 21 

Fine clear weather 

All day 

Cirro-stratus. 

Narwh. seals, mysticetus, folrn 

10 50 E. 

3 

13 

30 30 

Calm, N W, Ac 

To moderate breeze 

S-22 

Some small snow showers 

Am. 

Cirrus, Ac. 

Mysticetus, seals, .fulmars, Ac 

10 20 E. 

3 

m 

30 47 

N W, calm 

To calm 

^ 23 

Fine clear weather 

8 Pm. 

Cirrus, Ac. 

Seals, narw. Mins, burgomaste 

10 45 E. 

3 

23 

iSO 12 

•’ Calm, variable 

To fresh gale 

24 

Much snow 

Ail day 

Nimbus. 

Ditto. 

10 20 E. 

3 

201 

S9 82 

jN W to N E„rh 

Variable breezes 

25 

Ditto 

Nimbus, ■. 

Seals, Ac. 

10 20 E. 

3 

9 

[SO 02 

j N E.erly 

Strong gales, Ac. 

26 

Some snow showers 

Am. 

Nimbus. 

Ea;zor-ba'cle,s 5 . seals, Ac, 

10 0 E. 

2 

12 

30 07 

! Ditto 

Li. br. to fresh gale 

27 

Ditto : * 


.Nimbus. 

Seals, Ac. birds. ., , . 

s so'srE* 

3 

20f 

30 17 

,E N £ to North 

To light breeze 

28 

Clear weather 

11 Pm* 

Stratus. 

(Uncom. refract.) whales, sags? 

8 50 E. 

3 

m 

SO 05 

to N E and N Vv 

To calm 

29 

Snow showers 


.Nimbus. 

.Whales, narw,' 'seals,-Ac.':'' 

8 4S 

3 

17 

30 07 

SWtoSSE 

Fresh breezes 

30 

Continual, snow 


Nimbus. 

Fulmars; .and looms. ' 

8 20 E. 

3 

16f 

30 17 

NEtoSSE 

Moderate breezes 

£ 1 

Snow showers 


Nimbus. ' 

Ditto, birds, Ac. ■■; 

8 10 E. 

3 

184 

30 17 

to East 

Ditto 

S 2 

Fine: weather* little snow 7 

9 Pm. 

Cirro-cumulus, Ac. 

Many common birds. 

8 0 E. 

3 

21| 

29 87 

E.rly to S E to 

Fresh breezes 

i 3 

Snow showers 

Am. 

Nimbus. 

Mysticete, Ac.'birds.' 

7 SO E. 

3 

21 

29 75 

ENE 

Fresh gales 

4 

Much snow 


Nimbus. 

Ducks,'looms, whales* ■ 

7 50 B. 

3 

19 

29 “1 

Calm, variable 

Light airs or calm 

5 

Snow showers 

Am. 

Nimbus, Ac. 

Few 7 birds seen. 

7 58 E. 

3 

io| 

29 78 

N W.erly 

Fresh breezes 

6 

Snow showers 

Am. 

Cirro-stratus, Ac. 

Whales, fulmars,' Ac, 

8 04 E. 

3 

9 

29 80" 

N W by N 

Strong gales 

7 

Do. imcrvst. snow 


■Nimbus* 

Ditto, snow-birds. 

Ditto. 

8 10 E. 

3 

n 

30 02 

NSW 

Ditto, strong breezes 

8 

Do. crystallized 


Cirro-cumulus. 

8 10 E. 

3 

§2 

30 03 

S W to N W 

Fresh gales 

9 

Snow showers 


Cirro-stratus. 

Ditto, snow-bunting. 

8 10 E. 

3 

19 

30 08 

to North 

Do. or mod. gales 

10 

Showers small snow i 

Most day 

Stratus. 

Fulmars, looms, snow-birds* 

. 8 03 E. 

3 

9 

30 15 

to N 1ST W 

Fresh gales / 

11 

Slight snow showers j 


Nimbus. 

Many common birds. 

8 05 E. 

3 

20 

SO 00 

to $ by W or .S by S 

To light airs, Ac. 

12 

Ditto 

8 Pm. 

Cirrus, 

Whales, narwals, seals. 

8 10 E. 

3 

20 

29 63 

toS Wot W byN 

Hard gales 

! 13 

Showers snow 


Cirro-stratus, Ac. 

Ditto. 

8 15 E. 

3 

12 

29 73 

_ to NW 

Strong gales 

1 14 

Ditto 


Nimbus.. i 

Ditto, looms. 

8 56 E. 

3 

134 

29 92 

N W and var. 

Fresh gales 

1 15 

Much small snow 


1 Nimbus, stratus. 

Razor-backs, looms, Ac. 

8 59 E. 

3 

21 

29 95 

E.rly 

Calm, light breezes 

i 16 

i-. 17 

Snow showers 

AH day ' 

Nimbus. . 

Common, birds. 

9 ,00 E. 

3 

21 

29 80 1 

N.erly 

Moderate breezes 

Much snow 

AU day 

.Nimbus* 

Do.' sea-horse, {walrus.) 

8 46 E. 

'■ 3, 

21 

so 0 

Ditto, variable 

Light breezes . H 

*Vl8 

Ditto 

Nimbus, - 

Walrus, narw. mystic, birds.; 

S 38 E. 

3 

23 

: 29 94 

Ditto,, to. S E.xly 

\ Do. and.strong gales 

19 

Small snow showers 

Most, day 

Nimbus. 

Narwal, common. birds., : : 

8 30- E. 

3 

21 

29 77 

S E,rly 

Hard gales, &c. 

20 

Much small snow 

Pm. 

Nimbus, cirrus. 

Common",birds. . 

8 2S E. 

i 3 

221 

29 39 

' to N E.rly'. 

Calm, light breezes 

21 

..Fine clear..weather . 

AmAFia 

Cirrus, Ac. 

Nanv. whales, seals,, and ditto, 

8 00 E. 

1 3 

27" 

29 68 

>S E.rly,■ E.rly 

Moderate breezes 

22 

A little snow 

8 Pm. 

'Cirrus, 

Ditto, -. 

8 IS E. 

' 3 

23| 

30 06 

IN'.N-E, variable j 

Light breezes 

r 23 

Clear fine weather : 

Am. 

.Cirrus, 

Ditto, -fulmars, Ad/'-'' 1 . 

8 50 E. 

■ .S' 

25 

30 16 

to N N W 

.Ditto • . .. 

1 M 

Fine weather, cloudy 


Stratus, . 

."Ditto..".' 

9 10 E. 

: 3 

25 

29 98 

N W.rly 

To fresh 'breezes' 

1 25 

Some snow 


.Nimbus. , 

Nanv. seals,■ditto#"! 

9 50' E. 

3 

251 1 

29 90 

■".to North 

To strong-gales- 

26 

Fine, weather 



.'■Common birds. , 

9 30 E. 

3 

2U 

29 86 

N by E 

Hard gales 

27 

Some snow showers 

6 Pm. 

Cirrus, nimbus. 

■ Ditto. ' ■ 

9 30 E. 

3 

23 " | 

29 90 

N by E 

Strong gales 

2S 

Cloudy weather 



Two whales. 

9 27 E. 

3 

22k 1 

30 08 

N by E 

Ditto 

29 

.Fine clear weather 


Cirrus. ." 

DottlendseSrCOiiimoii birds. ■. : 

5 40 E. 

3 

22 j 

30 09 

to N, variable 

Fresh breezes 

30 

Fine cloudy weather : • 

Morning , 

Cirrous.. : 

. Whales,. common bi rds. 

5 35 E. 

3 

m i 

29 m 

: to N W.rly 

Light breezes \ 

' 3T 

Snow showers 

Am. 1 

:. Cirrus*'." ■■■ 

Many.whales, ditto.' ■ ■ ■ 
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Meteorological Observations on a 


So. of 
Obs. Mean. 


Bar. at 
Noon. 

Winds. 

In. 



Strength of Winds. 


To S S E To fresh breeze 

Variable To calm 

N W to S W Light breeze, or ditto 
S.erly, variable Fresh breeze, &c. 
NW, variable Mod. breeze, calm 
S.erly Calm, to mod. breeze 

Ditto, &c. To light breeze 

S.erly Mod. or fresh breeze 

to S W Fresh gales, &c. 
S.erly, variable j Mod. or fresh gales 
Ditto To strong gales 

Ditto Fr. hr. and fr. gales 

to Keriy To strong gales 

NbyW To fresh gales 

N W.erly Moderate breezes 
Sj.edy Ditto or calm 

to W.erly Light or mod. breeze 

W -V W or S W' Ditto 
NW to S E | Ditto, calm 
S or S W Fresh breeze 
S to S W by S • Fresh gales 
S.erly, variable To cairn. 

> ' •erly» variable ‘ To fresh breeze 

1 W.erly ;• Moderate breeze 
• S W to S E | To light breeze 

1 N IN W, W | Fresh or mod. breeze 












Greenland Voyage, 1811 



Weather, Ac. 
Aqueous Meteors. 

Of the Clouds. 

Birds, Ac. seen. 

Time. 

Modifications. 

'13 

Fog showers 


Fog. 

Fulmars. 

n 

Much fog 


Fog. 

Bazor-back and fulmars. 

15 

Ditto 


Fog. 

Ditto and looms. 

U 

Some ram 

Noon. 

CiiTO-cujnulus ? &c. 

Several ditto, looms, fulmars. 

17 

Fog 


Fog. 

Some whitish fulmars. 

18 

Ditto 


Cirro-cumulus, Ac. 

Young gulls or kittywakes. 

19 

Mach&g 


Cirro-stratus. 

Ditto, seal. 

20 

Ditto 


Fog. 

Ditto, fulmars. 

21 

Bain or fog 


Fogr 

Fulmars. 

23 

Bain or fog 


Cirro-cumulus, Ac. 

Ditto. 

23 

Much rajn or fog 


Fpg. 

Several fulmars. 

24 

log or rain 

3 Pm. 

Cirrus, Ac, 

Ditto. 

25 

Ditto 


r imbue. 

Ditto. 

26 

Cloudy 

11 Am. 

Cirro-cumulus, fee. 

Fuim. arc. gull,loom, solan-geese. 

2% 

Fine cloudy weather 

Am 

Nimbus. 

Young gulls, ditto. 

28 

Some rain 

mm 

Cirrus. 

Ditto, Ac. 

29 

Showers of rain 

2 Am. 

Nimbus, Ac. 

Ditto. 

30 

Ditto 


Cirro-cumulus. 

Young gulls. 

31 

line dear weather 

Noon. 

Cirro-cumulus, Ac, 

Cod-fish, turbot, skate, Ac, 

i 1 

Cloudy weather 

Noon. 

Cirro-cumulus, Ac. 

Gulls, mackrel. 

b 2 

Showery 

Pm. 

Cirro-stratus, Ac. 

Ditto. 

! 3 

Showers rain 

Am. 

Nimbus. 

Gulls, gurnards. 

4 

Much rain 

Noon. 

Cirrus, Ac. 

Gulls, looms. 

5 

Some rain 

Pm. 

Cirro-cumulus, Sec. 

Gulls. 

6 

; Some rain 

Am. 

Nimbus, drrus. 

Ditto. 

7 

Showers rain 

Am. 

Cirrus. 

Ditto, Ac. 
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""Having “now given a meteorological register, 
carefully kept by myself, on a voyage from 'Whit¬ 
by 4ux&reenland,_and back, I maybe permitted to. 
annex a few remarks on the great utility of the 
Barometer and Thermometer at sea. When these 
- instruments are well attended to, they will seldom 
fail to-enable us to predict any great atmospheric 
change: and if the oscillations of each instrument 
be connectedly studied, not only the strength of the 
coming wind, but its direction and continuance 
may be guessed at, and with very considerable ac¬ 
curacy. An extract from my private journal will 
strikingly prove the truth of the above assertion. 

_“ On April the 5th 181,1, latitude 70°49', and 
longitude 7° 15-E, the barometer had stood at 
29-88, for about thirty-five hours.; the mean 
of three observations of the thermometer during 
the day, was rif°, the wind blowing a fresh gale 
from the northward. At noon, oh the following 
day, we had a moderate breeze of wind at north¬ 
west, which, towards evening, increased to a fresh 
gale, exceedingly variable and squally, accompanied 
with thick showers of Jlaly snow. At 3 PM. the 
thermometer had risen to 17°, and at 6PM. to 27°. 
This remarkable rise of 17 degrees of temperature 
in nine hours, made me suspect, a south-east wind 
was about to prevail, and because the barometer 
had fallen to 29.50, a severe storm might be ex¬ 
pected. Since the barometer stands highest on 
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E. or S E. winds, had it not fallen we should 
have expected a storm, on its veering from N W. 
to the opposite quarter ; but, when accompanied 
by a fall of near four-tenths of an inch, a most 
violent gale would be likely to ensue. I walked, 
the deck somewhat alarmed at the awful appear¬ 
ance of the sky, in the short intervals of the 
showers. At one time, a strong light, like that 
seen reflected on the horizon by the rising or 
setting sun, appeared stretching from the N N.JS, 
to the E3E, but more correctly corresponding, 
with the phenomenon of the ice-blink, which; is a 
strong light reflected from the ice into the at¬ 
mosphere above it, and in clear weather is almost 
always seen when at the distance of fifteen or 
twenty miles from any compact body of ice. This, 
white light, I soon ascertained, did not proceed 
from any Ice**. The sun was neither in the same 
quarter nor opposite. 

“ In the midst of a thick shower, (wind still 
N W toNNW,)I observed the snow to clear 
away to lee-ward, which assured me of the wind 
being about to shift . Immediately all hands were 
ordered on deck to attend the sails, and every man 
at his station, awaited the event. In about ten 

l 3 


* Some time afterwards, when mentioning this circumstance" 
to an old Greenland commander, he told me he had himself more 
than once seen the phenomenon I described, and always con¬ 
sidered it as a prognostic of a storm; at the same time, its po-. 
sition pointed out the quarter from whence it would commence. 
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minutes, a shivering of the sails was observed, and 
instantly afterwards they were taken flat aback y 
the wind, whilst blowing a fresh gale, had veered 
from N N W, to E S E. We steered by the wind 
N E.ward for an hour and a half, when the snow 
began to abate, and the wind of a sudden so in¬ 
creased, that we were obliged again to raise all 
hands to take in, and still further reduce the sails: 
'with our utmost exertions, we were but just 
able to save them from blowing away. The wind 
now blew so furiously, that all sails were furled 
but a small storm-topsail, and close-reefed main- 
topsail ; and which, though new sails, we often 
expected could not withstand the fury of the 
tempest Being in the vicinity of the ice to the 
N.ward, we wore the ship, and lay to under those 
two- small sails for sixty hours. The sea ran tre¬ 
mendously high. We carried a boat at each quar¬ 
ter of the ship, suspended by the davits, much 
above the deck; on the second day of the storm’s 
continuance, a heavy sea struck the ship, and with 
dreadful violence came on deck, but happily did 
no serious damage. It lifted up the weather 
quarter boat, and had nearly thrown it upon 
deck; and the lee boat, with another in the 
chocks, were completely filled with water. It lift¬ 
ed an eighteen pounder caronnade quite out of its 
place, and washed away or stove in the quarter 
3»d, waist-boards, fore and aft. 

*< During the whole continuance of this gale, 
the barometer never varied one-fiftieth of an inch.” 
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XL A 'Meteorological Journal Kept during a Green* 
land Voyage, 1812. 

By "William Scoresbyjwb. M. W. S. 

(Read &2 d February IS 12.J 

In the following Table, the three columns titled 
Latitude, Longitude, and Barometer, refer to the 
time of 12 o’clock mid-day. The Latitudes and 
Longitudes which have this mark (*) annexed, 
are from observations of some of the heavenly bo¬ 
dies : the rest are from the ship’s reckoning. The di¬ 
rections of the Winds are from the magnetical card. 

In the last column. Animals, <§x. seen, I have, in 
general, used the vulgar names of the different 
animals, not being certain of the exact situation of 
some of them in the classification of Linnteus, 
especially of the cetaceous animal vulgarly Called 
the Razor-back, from the angular form Of its back, 
gome what like the roof of a house. It is the 
largest of the whale tribe inhabiting the Green¬ 
land Seas, growing, to the length of near 100 feet; 
its body, however, is much more slender than that 
of the Common whale. It corresponds tolerably 
well with the generic character of the Physalus. 
The tVhite Whale seems to be the Physeter Maefe* 
eephalus albicans, 

i4 
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Latitude* j Longitude. 


jNo. of Obs. | 


Strength of Winds. 


10 74 $»UT 


15 * 1 $ Ev 
14 25 
10 43 
10 0 
10 40 
10 18 
10 19 
10 21 
10 21 
0 37 . 

8 8 
S 20 
9 20 
10 20 
9 ,0 
9 40 

9 30 
r 10 45 ■ 

10.30 

i# eo 
1 ib o 

10 0 

10 0 , 

940 
9 0 
9 20 
9 20 
10 0 
10 50 
9 5E. 
5W 
7 0 
5 30 
3 30 
5 13 

5 45 

6 45 
6 30 
6 IS 


| N W to N 
j N E to S E.rlv 
[to S E & E by I*: 
SbNtoNEbE 
to N E 
NE , 
toNNE 
to N N W, var. 
Very variable 
N W.rly, var. 

S E by E, E.rly, 
NE, NNE " 
N.rly, variable 
W.rly, S.riy , 
S' to S E * r 
NEerly 
■ toNNW 
Very variable 
,, NbyW 
: N by W 
• -N by W ■ , 
N by W 
to N W by N j 
N W by N» var. 
N.riy, variable 
, NE.rly 
Variable 
S.riy, S W.rly 
S.rly, S W.rly 
S E.rly 
S E, S U .erly 
* SWtoW ■: 
» S.rlv, variable j 
j S .Erly, toe. 

S E by E 
f S.rlv 
Erly, variable 
, Calm, s.riy 
' Nto vW 
to W by NT 
N.rly, voidable 


Fresh gales 
Mod. to fresh gale 
Very hard gales 
1 Hard gales 
Ditto 
Ditto 

Fresh gales 
Fresh breezes 
Light breezes 
-!o. or calm 
Fresh gales 
Light to strong hr. 
Strong breeze 
Moderate breezes 
Fresh breezes 
Strong gales 
Hard gales 
Moderate gales 
Strong gales 
Fresh or strong gales 
Strong gales 
Very strong gales 
Strong gales 
To light breeze 
Light breeze 
Ditto 

Inclinable to calm 

Ditto 

Ditto 

Ditto 

Ditto 

Moderate gales 
Mod. br. and ditto 
Strong gales 
Moderate gales 
Fresh breeze 
Light breeze 
Calm, fresh breeze 
Strong gales 
Light breeze 
Fresh breeze ' 
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« 

a 

Weather, Ac. 

Of the Clouds. 

Animals, Ac. seen. 

IS 

Q 

Aqueous Meteors. 

Time. 

Modihcafions. 

& 1 
S 2 
3 

Cloudy weather • 
;)o. much snow 
Snow showers 


Not distinct. 

Ducks, fulms,looms, rotches,Ac 
Common birds, razor-backs* 
Fulmars only. 

4 

Ditto 



Fulmars, rotches. 

5 

Ditto, 

* 


Ditto, 

6 

Ditto , 


Frost-iime. 

Ditto. 

7 

Ditto- 


Nimbus. 

Ditto. 

8 

Ditto . 

7 

Nimbus. 

Ducks, fulmars, rotches. 

9 

Much, snow 

,v~ 

Nimbus, cirrus. 

Many ducks, burgomasters, Ac. 

iO 

Snow showers 

Am, 

Cirrus, nimbus. 

Many seals, ditto, birds. 

11 

itto 


Nimbus. 

Common birds, % whaler i 

12 

C’oudy weather 


Ice-blinks. 

2 Whales, seals, common birds.; 

13 

Ditto 


Ditto. 

2 or 3 whales, ditto. i 

M 

Do. snow 


Ditto. 

1 whale, narws. seals, snowbirds! 

15 

Ditto , , 


Dense clouds. 

Seals and common birds. 

16 

Much snow 

Am. 

Nimbus. 

Ditto, ditto. 

17 

Cloud? 

Pm. 

Nimbus. 

Ditto, ditto. 

18 

Continual snow 

All day. 

> imbus. 

A whale. 1 

19 

Thick snow 


Frost-rime. 

Narwal, seals, common birds* 

20' 

Much snow 


Ditto. 

A whale, common birds. 

21 

Ditto 


Ditto. 

ditto. 

U 

Ditto 

; All day. 

Nimbus. 

No whales, ditto. 

23 

24 

Some snow 

Fine weather 

Nimbus, Ac. 
Nimbus, Ac., 

Common birds. 

25 

Ditto 


Nimbus, Ac. 

Narwals. 

26 

Ditto 


Nimbus. 

Ditto, whales, 

27 

Ditto 

Am. 

Cirrus, Ac. 

Some whales, narwals, Ac. 

28 

Ditto 

Aui, 

Cirro-cumulus. I 

Ditto, seals, common birds. 

29 

Ditto 


Cirro-cumulus, &c. 

Ditto, ditto. 

30 

'Jitto 

All day. 

Cirro-cumulus, Ac. 

Common birds, 

31 

Ditto 

Cirro-cumulus, Ac. 

Ditto. 

2 i 

Cloudy wither 


§ 

Common, birds. 

5 s 

Much snow r 


Ice-blinks. 

Seals, some whales. 

r * 

1 Snow f showers, % 


Nimbus, 

ditto. 

4 

[■ Fog showers 




t 

> Thick fog, rain , 


Fog. ' 

Ditto. 

( 

1 Constant fog 



Common birds. 

7 

f Fog showers 

\* ,. , „. 


Y/hite whales, narwals, seals, Ac. 

* 

i Fine dear weather 

Pm. . . 

. Cirro-cumulus. ’, 

Several whales. 

‘l 

l Ditto 


; Cirro-cumuluH, Ac* 

M*my whales. 

If 

ij Snow showers ; 


Cirrus, nimbus. 

Many whales, narwals, ducks. 
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latitude, j Longitude. 



No. of Obs. 


78°44'* 
78 58 
78 56 
78 50 
78 40 
78 m 
78,30 
78 20 
78 10 
78 17 
78 25 
78 32 
78 30 
78 5 
78 9* 
78 10, 

« 77 m ~ 

, 78 00 
-77 48 J 
. 77 30 ' 

1 .n-m 

78 20 
' 78 18 „ 
78 10 
78 5 
78 58 
77 40 
77 30 

77 30 

78 00 

77 m 

77 46* 

78 20 
77 40 
77 45 
77 50* 

77 59 

78 00 
78 00 
78 00 
7800 


6*30' 

6 30 
6 30 
6 30 
6 15 
6 45 
6 00 
6 00 
6 00 
6 00 
6 30 
630 
6 15 
635 
6 45 
6 40, 

6 07 
,6 00 
650 
6 45 
615 E, 
6 30 
6 30 
6 40 
6 45 
6 30 
6 45 
6 10 
6 00 
6,00 
5 30 
530 

5 27 

6 25 
5 20 
5 30 
5 7 
5 00 
5 00. 

5 00 
450 
430 


Winds. J Strength of Winds. 


N E,rly 
NEtoNNE 
N.erly, variable 
ENE,NNE 
NNE 
NEby N 
N W 

W, S W, E 
E,NE.rly, 
NNE 
' NNE 
NNE 
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' i 

Weather, &c. 

Of the Clouds. 

Animals, &c. seen. 

: I 

Aqueous Meteors. 

Time. 

Modifications. 

'IS 

Fine weather 

All day 

Cirro-cumulus* &e. 

1 

i 


All day 

Cirrus, Ac. 

Ditto. 

is 

’ 14 

Fine dear weather 

Noon. 

Cirrus, &e. 

Cirrus, Ac. 

2 whales,razor-backs, com. birds. 
Common birds. 

u 

Some snow 

Ail day 

Cirro-cumulus, &e. 

3 Bears. 

16 

Cloudy weather 

Ice-blinks. 

Some few birds. 

17 

Showers, snow 

All day 

Nimbus. 

Some whales, narwals, seals. 

IS 

Snow showers 

Fog- 

Razor-backs. 

: is 

Much arrow 


Nimbus. 

A few whales, razors, a bear. 

20 

Cloudy weather 


Nimbus. 

Ditto. 

n 

Fog or snow 


Nimbus. 

1 Whale, 1 aarwal, some birds. 

t% 


Nimbus. 

Some whales. 

23 

Snow showers 


Nimbus. 

A few whales, narwal, && 
Several large whales. 

2* 

Fog or snow 


Nimbus. 

25 

Fine clear weather 

Pm* 

Cirro-cumulus, &e. 

Ditto, and narwals. 

36 

Ditto 

Am. 

Cirrus, Ac. 

Some large whales. 

27 

Showers snow 

Am. 

Nimbus. 

Some birds. 

,* 28 Fog or snow 


Cirro-cumulus,' &e. 

Some whales, narws. birds, &c. 

29: Thick fog 


Fog. 

Two whales. 

30 

Thick snow 

All day 

Nimbus. 

Two whales. 

&* 1 

Snow and fog 

All day 

Nimbus, fog. 

Some whales, seals, com. birds. 

5 2 
% 

Thick fog 

Much snow 

Noon. 

Cirro-cumulus. 

Razor-backs,sharks, whales, &c. 
Ditto, some -whales, seals, &c. 

4 

Snow showers 


Cirro-cumulus-, &e. 

Several whales. 

5 

Some ditto 


Nimbus. 

Ditto, seals, razor-backs* 

6 

Snow &fogshwrs* 


Nimbus* 

Ditto, ditto, narwals. 

* 7 

Ditto 

All day 

Nimbus. 

Ditto, ditto. 

. 8 

Cloudy or fog 

Fog. 

2 or 3 whales. 

0 

Fine hazy weather 


Do. showers. 

Several whales. 

i«r 

Fine weather 

Pm. 

Cirro-stratus, Ac. 

Many large whales, seals, &c. 
Whales,razors, seals, narwls. &c. 

it 

Snow showers 


Nimbus, &c. 

13 

Snow showers 

All day 

Nimbus, &c. 

Ditto, ditto, ditto. 

is 

Fog showers 

Am. 

Cirrus, &c. 

Common birds. 

14 

Ditto 

Am. 

Cirrus, &c. 

2 Whales, 1 razor, seals* 

15 

Ditto, or snow 

All day 

Fog, &c. 

Some whales, many seals. 

16 

Thick fog 

3 ditto, thousands of seals 

17 

Fog or snow shwrs. 

■ , 


Common birds, ditto. 

IS 

Ditto 

Am; 

Cirrus, &c. j 

Several whales. 

10 

Ditto 


Fog, &c. 

Many whales, seals, narwals. 

, m 

Fog showers 

Pm. 

Cirro-cumulus, &c. 

Seals plenty, two sea-parrots. 

21 

Fine weather 

Pm. 

Cirro-cumulus, &c.; 

Many whales, narws. seals, beat s. 

21 

Hazy weather 

Pni 

Nimbus. , ■ j 

Whales, ditto, ditto, ditto. 
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1 

Latitude*- 


Therm. . 

Bar. at 

Winds* 

Strength of Winds. 

eJ 

P 


No. of Obs. 

Noon. 

£23 

7SW 

4°3G' 

4 

388 

In. 

30 25 

SE 

Light-aim ' 4 

Ditto 

4 24 

78 6* 

5 15 

^ 3 

35 

30 15 

S S W.erly 

25 

■78 20 

6 5 

3 

35 

30 12 

S S W, W.r ly 

Calm chiefly . 

26 

77 44 

6 39 

3 

32 

30 00 

W.rly, N E 

Strong breezes 

' 2? 

76 4 

6 48 

3 

33 

30 00 

N E.rly 

Moderate breezes 

28 

73 26 

6 45 

3 

38 

-29 80, 

ENE 

Fresh gales 

' 29 

: 71 is 

3 45 

3 

EM 

29-70 

E NJE.rly 

Strong gales 

30 

70 3 

2 5 

3 

41 

29 70 

E.erly variable 

Moderate breezes 

1 31 

68 24* 

1 7 

2 

44 

29 87 

Calm, NW.erly 

Calm, fresh breeze 

1 1 

67 32 

1 38 E. 

3 

48 

30 00 

SWtoW.rly 

Light airs 

% 2 

66 47 

11WW** 

3 

50 

30 14 

S to S E.rly 

Moderate breezes 

3 * 

65 14 

2 17 W. 

3 

50 

29 98 

S E.rly 

Fresh breeze 

4 

M 35 

,2 42 

3 

50 

30 04 

W to S W.rly 

Light breeze 

« 5 

64 19 

1 4 1 

3 

50 

29 87 

S W or W.rly 

Strong gale 

; '0 

63 329"* 

3 16 

8 

50 

30-17 

W variable 

Light breeze 

!, 7 

’ ,62 8 ■ ‘i 

8 50 : 

r*; t 3 

51 - 

30 24 

N.riy, variable 

Light or mod*-breeze 

, ■ 8 

60 13* 1 


3 

53 

30 17 

N.erly r do. 

Strong, breeze 

fi! 


: 1 55 ' 

3- 

53 

30 10 

NEa-ly 

Strong gales 

> v m so 

048 

-3 54 

30 13 

NEtoNNE 


i it 

■ 55 $ 

I 12 

■ 3' 

54 

30-20 

WOO?'; 

Lighttoeze 

h* 


imESm 

3 

58’' . 

SO 22 

NE.riy ' 
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Greenland Voyage, 1812. 


K 

O 

Weather, Ac. 

Of the Clouds. 

Animals, Ac. seen. 

es 

Q 

Aqueous Meteors. 

Time. 

Modifications. 

£>23 

Haze or fog 


Nimbus, Ac. 

1 Whale, common birds. 

*5 24 

Fine weather, fog 

Am, 

Cirro-cumulus, Ac. 

2 Whales, many narws. 3 bears. 

26 

Thick fog 


Fog. 

Common birds and seals. 

26 

27 

2S 

Ditto 

Ditto 

Cloudy weather 


No distinct modn. 

Many fulmars. 

Ditto, burgomasters, 

Ditto. 

29 

Rain 

1 

Rain. 

Ditto. 

30 

Thick fog Showers 

- 

Fog. 

Ditto. 1 - ? r . 

31 

Thick fog 
Charming fine wea. 


~ . ' - " 

Ditto. 1 „r** 

« 1 

Pm. 

Cirro-cumulus, Ac. 

Bottlenoses, gulls, fulmars. 

I 2 

Some rain 

All day. 

Cirrus, Ae. 

Many gulls,arc.gnlls,hott!enoses. 

5 3 

Cloudy 

Noon. 

Nimbus, Ac, 

Ditto, ditto, ditto. 

4 

Fog 

Pm. 

Cumulus, Ac. 

Ditto, fulmars. 

5 

Cloudy, rain, fog 



Many gulls. 

6 

Fine weather 

Pm. 

Cirro-stratus, Ac. * 

Many gulls. 

7 

Thick fog 


Fog. 

Moiiusca, sea-parrots, gulls, Ac. 

8 

Cloudy weather 

Pm. 

Stratus, Ac. 

Ditto, solan-geese, ditto, Ac. 

9 

Fine clear weather 

Am. 

Cirrus. 

Gulls, ditto. 

10 

Sea luminous. Light 

niag. 


Gulls, fulmars. , , 

ii 

Charming fine wea. 

, Am. 

Cirrus, Ac. 

Gulls, willocks. 

12 

Ditto 

Pm. 

Cirrus, Ac. ‘ 

Gulls, willocks, Ac. 
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XU. Analyse du Spath perlee, (Chaux carbonate 
ferrifere per lie d'Hauy.) 


By W. Hisivger, Esq* Stockholm}, 


(Read 20tk November 1813-J 


Paxmi les substances tninerales qui demontrentlq 
ndcessitde de Papplication de Panalyse cbimique 
k la classification systematique des naineraux, on 
pourra compter avec raison ceux que M. Hafiy,dans 
son Traite de Mineralogie, p rangd sous Pespdce 
du Chaux carbonatde ferrifere avec manganese, 
dans laquelle se trouve r&ini le Fer spafhique, le 
Spath brunissant (Braunspath), et sa vari6t6e le 
Spath perl£e. Dans le syst&me de M. Werner, 
qes deux substances sont considers comme diffe- 
tentes, et le Fer spathique est placd dans la classq 


> Mines de Fer. Plusieurs analyses de Klaproth, 
Deicotils, Bucholz, &e. out deja consider^ le 



comme line Mine de Fer carbonate, 
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et une analyse de M. Klaproth *, place le Braun- 
kalk sous la Chaux carbonatee magnesifere. Aussi 
les experiences suivantes prouveront que le Spath 
perlee, juge d’apres ses parties constituantes, doit 
6tre r^uni k Pespece de Chaux carbonatee magne¬ 
sifere. 

Le spath per]6e qui vient d’etre l’objet de cet 
examen, est de couleur blanche, tirant un peu sur 
le jaunatre. La surface est drusique, d’un eclat 
Ct de relicts nacres, formant nne croute sur d’au- 
tres cristaux. Dans Pinterieyr il est seulement 
phatoysqiL Une goutte d’acide nitrique y laisse 
une tache jaunatre. Le local inconnu, (Freiberg ?) 

a. —10 grammes de spath perlee traite au feu 
pendant f d’heures, ont perdu 4.460 grammes. 
La couleur s’ est change en grisatre, et avee le 
borax il a donne au feu du chalumau une verre de 
couleur rouge-jaunatre. 

b. —10 autres grammes de la meme substance 
non rougi au feu, mais reduite en poudre, ont ete 
dissoute avee effervescence dans l’acide muriatique 
6tendu d’eau. Dans la dissolution, dont la couleur 
etoit verdatre, Pammoniaque caustique occassion- 
noit un pr6cipite verdatre d’oxidule de fer, qui 
pendant le lavage surle filtre devenoit brun fonc£. 
Cfe prdcipite fut redissout dans Pacide muriatiqtie 
mSlde d’acide nitrique, La dissolution futetendu. 
d’eau, neutralis^epar Pammoniaque cqustique,etpre- 


* Beitrage, 14- 
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cipitie par le benzoate d’ammoniaque. Le benzoate 
de fer, decompose par le traitement au feu, laissoit 
0.34 gr. oxide de fer. La liqueur neutralist a 
froid par le carbonate de potasse, deposoit un prd- 
cipitiblanc, jaunissant par la dessication, devenant 
noir au feu, et pesant 0.07 gramme. Au reste, il 
Se comportoit corame Foxide pur de mangane. 
Cela fait, ayant ajoute a la liqueur en ebullition 
du carbonate de potasse en exces, on obtint un 
autr-e precipiti, qui rougi au feu, devenoit grisatre, 
pesoit 0.06 gramme, et qui fut enfin dicomposi en 
0.03 gramme d’oxide de mangane et 0.03 gr. de 
la roagnesie. 

e .~-La dissolution muriatique, qui dans Inex¬ 
perience precedant (&)avoit ite precipitee par 
1’ammoniaque caustique, fut un pen concentric 
>-pae:i’ l*ivaporation, et apris etre mis eq ebullition 
meli 'avec da carbonate de potaSse basiqne. sn 
exefe jusqu’ & la decomposition complette du sel 
ammoniacal. Dans cet operation on cbtenoit un 
pricipiti blanc, un peu gelatineux au commence¬ 
ment, pesant 4.886 grammes, apres etre lavi et 
traiti k un feu tres vif pendant une heure, dans un 
creuset decouvert. La couleur etoit grisatre. II 
fut dissout au froid, et sans effervescence, dans 
' l-’acide nitrique etendu avec 30 parties d’eau, 
qui laissoit- quelquss flocons brans d’oside de 
‘mangane, pesant 0.05 gramme apres 1 etre rougi au 

' d.—-En ajoutant un peu de muriate d’ammo- 
niaqufc; k la dissolution, separi de mangane, elle 
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fut precipitee par le carbonate d’ammoniaque en 
exces, qui en sEparoit le carbonate de chaux, dont 
le poids, apres avoir ete exactement et fortement 
sec he, montoit a 4.96 grammes, equivalent a 2.7 97 
grammes de la chaux caustique. La dissolution 
du sel triple contenu dans la liqueur restante, fut 
mis en Ebullition, et decomposee par la potass© 
caustique. Le precipitE, qui etoit blanc, se com- 
portoit en tout comme la terre de magnesie, et con- 
jtenoit les autres 2.084 grammes de la masse preci- 
j>itE en c. . 

II resulte de ^analyse ci-dessus, que lo gram¬ 
mes de spath perlee sont composes, 

De la chaux, 4 .• 2.797 

Magnesie, b, d. ..2.114 

D’oxide de fer, b. .0.340 

D’oxide de mangane, 5, c. •• 0.150 
Acide carbonique, a. - * • ? • • 4.460 

9.861 grammes. 


Du, que 100 parties contiennent, • 


Chaux,. * . 

-•• 27.97 

MagnEsie,. 

- • -21.14 

Oxide de fer,. 

• •• 3.40 

Oxide de mangane,..... 

1.50 

. t^-cide carbonique,». 

••• 44.60 
- 98.60 

. Perte, • ..*. 


Moping m Suede, 1 
h 15 Awil 181S. j 
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XIII. Outline of the Mineralogy of the Pentland 
Hills. 

By Professor Jameson. 


(Bead 16th February 18H.^ 


'-iS ection J. 

1 V 

This beautiful group of hills, is situated in the 
counties of Mid-Lothian and Peebles. The 
nearest point is distant from Edinburgh, in a 
straight line* not less than four miles. It stretches 
from south-west to north-east, and extends from 
Dunsyre Hill to Kirkyetten Craig. As we ap¬ 
proach its south-western extremity, it becomes 
gradually lower, and terminates in the flat 
country, which extends from Dunsyre Hill to the 
east hank of the river Clyde j but immediately to 
the south, it is connected with the great sswtfcem 
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alpine land of Scotland, by means of Mendeck 
Hill, the Dolphington Hills, and other hills. Its 
north-eastern extremity is lofty, in some places 
precipitous and cliffy, and the most prominent 
point is Kirkyetten Craig. The breadth of the 
group varies from three to eight miles : the hills 
of which it is composed, exhibit considerable va¬ 
riety in shape: those to the west of the river Esk 
are generally more or less round-backed, whereas 
those to the east of the same boundary, besides 
the round-backed shape, display also the more 
elegant conical and tabular forms: and its height 
is considerable, several of the hills being 1600 or 
1700 feet above the level of the sea. 

In this paper, it is my intention to describe on¬ 
ly a part of the group, viz. that portion of it 
which extends from the bridge of Caerlips to Kirk¬ 
yetten Craig, a distance of rather more than eight 
miles * ; and which includes the whole of that 
part of the Pentlands contained in Mid-Lothian. 

The south-western extremity of this portion of 
-the group, joins with Caerlips Hill, Mount Hill, 
and other neighbouring hills: its north-eastern 
extremity is composed of several hills irregularly 
grouped together, 'with small valleys between, and 
of which, the Kirkyetten Hills are the most 

m2 ■ ' ' 


* This part of thetgroup is laid down in Laurie’s map of 
the county of Mid-Lothian, published in 1763 . 
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considerable. The space between the two ex¬ 
tremities, is occupied by a double range of hills *, 
which are separated from one another, in the first 
part of their course, by a high muirish plain, 
which extends from the source of the North Esk 
river to Hobble’s How ; and, in the remainder of 
their course, by a beautiful pastoral valley, through 
which Logan Water flows. A small range of low, 
generally round-backed hills, skirts the south side 
of the group, from Glencross Bridge, nearly to 
Caerlips ; and several small hills skirt the group 
from Swanston, by Bonailly to Kinleith. The 
hills vary considerably in height. The highest 
hills in the group, are Black Hill and Gaemethy 
'Hill, whose summits are 1700 feet above the 
level of the sea j Kirkyetten is 1544 feet above 
the level of the sea ; Castleiaw, 1390 feet; and 
Spittal-Law, 1360 feet. - . , 

The hills also vary considerably in form. The 
most common shape is the round-backed, of which 
we have examples in the Kirkyetten Hills, Turn- 
house Hill, Mucks Rig, Spittal Hill, Cock Rig, 
East Cairn Hill, Hare Hill, Black Hill, and Bald or 
Bield Hill. Others are conical, as the Kipps, Caer- 
riethy, Castleiaw, &e.and some are tabular, as 
one of the tops of the hill named East Side Black 
Hill. The acclivities of the hills, although in gene¬ 
ral steep, are so covered with grass, as to afford excel¬ 
lent pasture: few cliffs occur, and none are of great 
Height or extent: the most remarkable are those 
of Kirkyetten facing Edinburgh, and at Habbie’s 
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How, over whicTi the Logan Water is precipitated. 
The mode of connection of the individual hills, 
varies; in general they are connected hy their 
summits or their acclivities. 

The principal valleys in this portion of the 
group, are those of the Logan Water, and of the 
North Esk river. The Logan Water rises near 
the foot of the hill named Cock Rig; and runs 
for about a mile and a half, in a north-eastern di¬ 
rection, through the high muirish flat already 
mentioned; being bounded on the north side by 
Hate Hill, and on the south side by Spittal Hill 
and the Kipps, when it falls over a rocky precipice 
about eighty feet high at Habbie’s How, into the 
delightful pastoral valley already mentioned. It 
continues its course through the whole extent of 
this valley, which is nearly three miles long, to its 
further extreniity at Castlelaw. The valley is 
bounded on the riofth side by Black Hill and Bield 
Hill; on the eastern extremity by Castlelaw ; oh 
the south side by Turnhouse Hill, Caernethy and 
East Side Black Hill; and its western or upper 
end, is bounded By the crags and cliffs of Hab- 
bie’s How. Its Bottom is very narrow, not being 
abdve the sixth part of a mile broad any where in 
Its course. At the base of Castlelaw, the Logan 
Water changes its direction, and flows in a vary¬ 
ing course, but in genera! in a south-eastern direc¬ 
tion, through the hills to Glencross Bridge, where 
it escapes from? the mountain group into the low 
and flatter country.. That portion of the valley 

M S 
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of the North Esk river, which occurs in this 
group, extends from Cock Rig, where the sources 
of the river are situated, to Gaerlips Bridge, where 
the Esk flows into the low country. It is narrow, 
and is hounded on both sides by green hills of con- 
' siderable height: these are Caerlips Hill, Mount 
Hill, and Gock Rig on the one side, and Spittal 
H-iil on the other. 


Section II. 


The rocks of which this portion of the Pent‘s 
land Hills is composed, belong to the Transition,- 
Floetz, and Alluvial classes ; no fixed rocks of the 
Primitive class, as far as I know*having hitherto, 
been discovered in any part of the group. The 
Floetz rocks, which are by much the most abun¬ 
dant, form the highest, and sometimes also the 
lowest parts of the group •, whereas the Transition 
rocks in general occur low down *, and both sets 
of rocks are more or less covered with Alluvial 
substances. 

We shall how describe these rocks in the order 
of their relative. antiquity, beginning with the 
transition, which are considered as having been 
.dep^^ii.hffort .the floetz and alluvial, rocks, and 
liecrust of the earth. • , ' 
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Section III. 

TRANSITION ROCKS. 

The transition rocks which I have had an op¬ 
portunity of observing in this group of hills, are 
blay- Slate, Grey-Wacke, Greenstone, and I be¬ 
lieve also Porphyry. 


1. Clay-Slate. ■ 

The colour of this rock is greenish-grey, or 
greyish-black ; scales of mica are in general in¬ 
termixed with it, and these give it a glimmering 
lustre. Its fracture is sometimes fine, sometimes 
coarse slaty, and in some instances the slaty is as¬ 
sociated with a splintery fracture. It is opaque. 
The streak is grey-coloured. It is soft, inclining 
to semi-hard; it is easily frangible. . .. •; 

It is distinctly stratified, and the strata run from 
south-west to' north-east, and are nearly verti¬ 
cal. -- ' ' 

I did not observe in it either imbedded, portions 
of quartz, or cotemporaneous vqjns of that mi¬ 
neral ; and no felspar, or other imbedded mi¬ 
nerals, appear in it. Several of the varieties 
are nearly allied to Slate-clay, and even appear Ito 
pass into it; others again, particularly those ha¬ 
ul 4 
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ving a greenish-black colour, appear allied to Com¬ 
pact Slaty-felspar, because, like it, they decay with 
a white crust, are thick slaty, and harder than the 
grey-coloured varieties. It sometimes appears 
more or less curved and waved in its structure,—an 
appearance not unfrequent in transition clay-slate, 
and which, like the curved and waved laminae of 
more regularly crystallized bodies, is to be viewed 
as the effect of crystallization. 

Hare Hill, as far as I could ascertain, appears 
to contain much of this rock. It appears also on 
the north-east and south-west corners of Black 
Hill, and is frequent in the valley of the North 
Esk river. 


Ii. Grey-Wacke. 


The grey-wacke which occurs in our district 
is very small granular, and has but little of the 
mechanical aspect of the common varieties of this 
lock. It is composed of felspar, quartz, and some* 
times a little mica; and these minerals are so con¬ 
nected together, as to shew that this rock is a che¬ 
mical not a mechanical deposite. It occurs in 
beds varying from a few inches to two or three 
feet in thickness, and these alternate with the clay- 
already described. I observed it near 
s’s How, and also in the valley of the North 
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III. Greenstone. 

This rock presents the usual characters of green¬ 
stone. It occurs in beds sometimes twelve feet 
and upwards in thickness, situated in clay-slate. 
Neither the greenstone nor clay-slate, where in 
contact with each other, appear altered or inter¬ 
mixed. Two beds of this rock occur in a quarry 
of clay-slate above Bevelaw-House. 


IV. Porphyry. 

UpOh the north-eastern extremity of the Black 
Hill, where the transition clay-slate occurs, fel¬ 
spar-porphyry and felspar-rock make their appear¬ 
ance and these are so connected with the clay- 
slate, that I cannot help suspecting portions of 
these rocks may here belong to the transition 
series. 


Section IV. 

; FLCETZ ROCKS. 

The fltetz rocks, of which by far the greatest 
part of this portion of the group is composed, 
are the following: Conglomerate, Sandstone, 
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Clinkstone, Clinkstone-Porphyry, Amygdaloidal 
Clinkstone-Porphyry, Greenstorie, Compact Fel¬ 
spar, Claystone, Clay stone-Tuff, and Porphyry. 

I. Conglomerate. 

I 

This rock is composed of roundish, angular, and 
other shaped portions of quartz, grey-wacke, grey- 
wacke-slate, porphyry, felspar, flinty-slate, com¬ 
mon jasper, hornstone, and mica. The portions 
are from the size of a man’s head and upwards,' 
to that of a pea, and the larger masses ate con¬ 
nected together .by a basis or paste of the smaller 
pieces* arid these again are joined together without 
any basis, ju§t as stones are which have been de¬ 
posited from a state of chemical solution. It varies 
in hardness; two principal varieties may be dis¬ 
tinguished, a hard and soft. In the hard variety, 
the basis and the included portions run into each 
other, and are so crystalline and firmly joined to¬ 
gether, that it is only by means of violence that 
we can break off masses. This variety generally 
forms the mass of entire strata; at other times we 
find it intermixed in cotemporaneous portions in 
the softer variety. The softer variety is so loose 
in its texture, that we can readily break it with 
the hammer, ;md even extract the imbedded por¬ 
traits with the fingers. It occurs, in general, morg 
abundantly, than the hard variety. _ .» 
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The very small granular varieties of this rock, 
which are principally composed of felspar and 
quartz, are very nearly allied to the grey-wacke 
of this district; indeed, in some instances, it is 
difficult to distinguish the one from the other in 
single specimens #. 

This fact, in conjunction with one about to be 
mentioned, namely. That clay-slate occurs in con¬ 
glomerate, goes to support an opinion I have long 
entertained, that Transition rocks may alternate 
with the oldest Floetz rocks j and, therefore, that 
the rocks of tire transition and the floetz classes 
are not separated from each other in the manner 
generally alleged by mineralogists. 

The conglomerate is sometimes very small gra¬ 
nular, and earthy in its appearance, and then it is 
compact, and, both externally and internally, is not 
unlike certain varieties of basalt and wacke. Va¬ 
rieties of this kind occur at the base of Turn- 
house Hill, also at Kirk Hill, and in the lower 
part of the West March Burn. It is distinctly 
stratified, and coarse and fine granular strata alter¬ 
nate with each other. The strata are in general 
inclined at angles from 10° to 30°. Thin lay¬ 
ers of a variety of greenish-grey coloured clay- 
Blate occur in it. 


* If the Grey-wacke of the Pentlands is a chemical deposite, 
the same must be the case with the Conglomerate rock described 
in the text. 


m 
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It rests upon the transition rocks of the district, 
and occurs in very considerable abundance. It forms 
the fundamental rockof Turnhouse Hill, Caemethy, 
East Side Black Hill, the Kipps, Braid Know, 
Black Hill, Kirk Hill, Castlelaw, the cliffs at 
Habbie’sHow ; and nearly the whole of Bald Hill, 
Mucks Rig, Spittal Hill, and the small hills that 
extend from West Side to Caerlips, are composed 
of this conglomerate. On the south-west end of 
Black Hill, it is associated with porphyry and fel¬ 
spar, apparently in beds; but of this I am not per¬ 
fectly certain, as the cover of debris prevented me 
examining the relative situation of the rocks with 
sufficient accuracy. 


II. Sandstone. 

This rock is generally of a reddish-brown co- 
four, of different degrees of intensity; but some 
varieties, by the action of the weather, become 
white or grey. It varies from fine to coarse gra¬ 
nular, the latter forming a kind of Sandstone Con¬ 
glomerate. Its component parts are quartz, fel¬ 
spar, clay, and mica; of these, the quartz is by 
far the most abundant material. The quartz is of 
a grey colour, sometimes crystallized, more gene¬ 
rally in roundish or angular concretions ; the clay 
is of a reddish-brown colour, and is the substance 
which colours the sandstone; and the mica oc- 
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cars in small silver-white scales. I could not dis¬ 
cover that these minerals were connected together 
by any basis; on the contrary, they appear to he 
associated in the same manner as the felspar, quartz, 
and mica are in granite. Is it therefore to he con¬ 
sidered as a rock deposited from a state of chemi¬ 
cal solution' 1 Sandstone, in a general point of 
view, may be considered as a continuation of the 
Granite series, and might be denominated Flcefz 
Quartz-rock. It sometimes contains cotemporaneous 
portions of floetz-limestone, thus forming a kind of 
arenaceous limestone-conglomerate. The lime¬ 
stone even appears to form thin and short beds in 
the sandstone, as is the case in the sandstone rocks 
above Habbie’s How. The limestone is of a grey 
colour, the fracture is foliated, and it includes co¬ 
temporaneous calcareous spar, and variously shaped 
concretions of compact limestone. Limestones of 
this kind have been described as brecciated stones, 
or as composed of fragments: thus, the transi¬ 
tion limestones often exhibit this brecciated cha¬ 
racter, and Brochant, in his valuable paper on 
Transition Rocks, in the Journal des Mina for 
1808, maintains, although unsuccessfully, that 
these limestones are truly brecciated, - 

Some varieties of the sandstone are not unlike the 
grey-wacke which occurs near Habbie’s How; 
land consequently closely resemble the fine granular 
varieties of conglomerate. It is distinctly stratified j 
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the direction of the 'strata, south-west and north? 
east; and the dip varies from 10* to 30*. 

It rests upon the conglomerate, as may he ob¬ 
served in the coarse of the Logan Water above 
Habbie’s How, and appears also to alternate with 
it, as I infer from the appearances it presents in 
the conglomerate at the junction of the transition 
and floetz rocks, above and a little to the eastward 
of Bevelaw House. 

It skirts the Mid-Lothian portion of the Pent- 
land hills, from the base of the Kirkyetten Hills 
to the south-west corner of the group, where it 
rises several hundred feet aboye the neighbouring 
country, forming the whole of the Blast Gairn 
Hill. It can be traced from the base of the East 
Caim Hill, down the course of the Logan Water, 
to within a few yards of the waterfall at Habbie’s 
How, and it appears to cover a considerable por¬ 
tion of the high muirish flat traversed by the 
Logan Water. 


HI. Clinkstone, Clinkstone-Porphyry, qnd Antyg- 
daloUal Clinkstone-Porphyry, 

The clinkstone, when pure, is of a deep green¬ 
ish-grey colour ; but when iron-shot, which is ge¬ 
nerally the case, it is reddish-brown: the lustre 
p£ the principal fractureJs glistening, of the, cross 
fracture glimmering: the principal fracture is 
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slaty, the cross fracture uneven, passing into im¬ 
perfect and small conchoidal. It is translucent on 
the edges, hard, brittle, rather easily frangible, and 
rather heavy. 

It is nearly allied to felspar, and is to be observ¬ 
ed passing into the compact felspar, which occurs 
so frequently in the Mid-Lothian portion of the 
Pentland Hills ; it also sometimes inclines to clay- 
stone, and in other instances nearly passes into ba¬ 
salt : The darker-coloured varieties, those in¬ 
clining to basalt, sometimes contain imbedded cq- 
temporaneous portions of quartz, nearly an inch 
square : and the iron-shot varieties, are sometimes 
traversed by cotemporaneous veins of lamellar 
heavy-spar. Crystals of felspar occur frequently 
imbedded in it, and then it forms clinkstone-por¬ 
phyry, or what is sometimes called Porphyry-slate. 
The crystals of felspar are sometimes of consider¬ 
able size, and in certain varieties of this rock, are 
remarkable for their breadth and thinness. Some¬ 
times the clinkstone-porphyry passes into a kindpf 
felspar-porphyry, as on the west side of Glencross. 
Sometimes the amygdaloidal porphyry is inter¬ 
mixed with green-coloured sandstone, or the sand¬ 
stone appears imbedded in the porphyry in the form 
■ tof fragments: in other instances, we observe the 
j^pfistons, which appears to occur in sniallheds in 
-the porphyry, including what at first sight appear 
to be fragments of porphyry. This mutual in¬ 
termixture of the sandstone and porphyry, the 
gradual passage of the inclosed sandstone into the 
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porphyry, and of the porphyry imbedded in the 
sandstone, are proofs, not only of the cotem- 
poraneous formation of these two rocks, but 
also of the chemical nature of the sandstone. 
This porphyry is often amygdaloidal, and then, 
it is named amygdaloidal clinkstone-porphyry *. 
The amygdaloidal cavities are more or less com¬ 
pletely filled with mineral substances of different 
kinds: sometimes they are entirely filled with 
green-earth, or the green-earth merely encrusts 
the vesicular cavities, and the cavity is filled up 
with agate. The agate is associated with ame¬ 
thyst, and also with common calcedony, which 
latter is sometimes stalactitic, and is so circum¬ 
stanced, as to shew, that although stalactitic in 
form, it is not so in formation, being rather a crys¬ 
talline shoot, than a stalactitic deposition. Some¬ 
times the vesicular cavities are filled with a mix¬ 
ture of calcareous-spar, heavy-spar, and brown- 
spar. The agates and calcedonies are of consider¬ 
able magnitude, some specimens being several 
inches square. Some varieties of the rock con¬ 
tain diallage. The porphyritic clinkstone is some¬ 
times tufaceous, as in Glencross, and at first sight 


* Some of these varieties are grooved very deeply. These 
groovings are seen sometimes on the surface of masses, some¬ 
times in their interior, and we observe in this latter case that 
thp grooves fit into each other: I have noticed the bottoms of 
die beds somewhat convoluted. 
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appears to be composed of rolled masses of porphy¬ 
ry or clinkstone, contained in a porpkyritic basis; 
but these masses are to be observed passing by im¬ 
perceptible degrees into the basis, and hence are 
bf cotemporaneous formation with it, and cannot 
be viewed as fragments. 

This rock rests upon the conglomerate; but its 
immediate relation to the red sandstone, I had no 
b^^r^unity of ascertaining. It occurs very abun- 
throughout the Mid-Lothian partof tbePent- 
iaads, but more frequently in the middle part, s and 
the eastern extremity, than in the western. It ap¬ 
pears in general rather on a low level, near the foot 
bf the hills; although in particular instances, as at 
the Kipps and the Kirkyetten Hills, it forms 
summits upwards of a thousand feet high. 

On the outside of the group, it extends from 
East Side to Kirkyetten, and onwards to Malleny, 
forming a nearly continuous mass. The smaller 
hills that skirt the group in this line of direction, 
are also composed of it; and it is to be seen in the 
interior of the group in the Logan Water valley, 

. At the foot of Turahouse, Caernethy, and Gastle- 
$aw Hills, where it rests upon conglomerate; and 
line sections of it are exposed on both sides ef 
Glencross. 

VOL. II. 


N 
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IV. Greenstone. 

This is not a frequent rock in the floetz series 
of the Pentknds. It is in general small granular, 
and appears to pass into basalt, and sometimes to 
form that variety of rock named Basaltic Green¬ 
stone. It is at times amygdaloidal, and then it 
contains calcareous spar and agate. I-t occurs 
above the conglomerate at the north-east comer 
of Turnhouse Hill, and at the base of Black Hill, 
about a quarter of a mile from Habbie’s How. 
Many rolled masses of a large granular greenstone, 
along with basalt and amygdaloid, occur in the 
bottom of the West March Burn, but I did not 
find any of these rocks in situ any where in the 
course of the rivulet. 

This rock appears to be associated with the 
clinkstone. Mid probably occurs in beds below, <gg 

in it. ■ 1 - ; ''I 

V. Compact Felspar. 

The colour of this rock, is flesh-red,.©r brownish- 
red ; sometimes greyish and yellowish-white, and 
ash-grey and yellowish-grey. It is massive. This 
lustre is glimmering, and-the fracture minute foli¬ 
ated, and splintery, and sometimes conchoidal, some¬ 
times slaty. It is semi-hard and brittle. Specific 
gravity 2,497 *. Some varieties of the felspar exhi- 


• Vii Mackenzie an Compact Felspar. “ Memoirs of the 
; W«RMpn Ssdetar,” voL i. p, 617. 
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bit a very deep- grooved surface : this is strikingly 
the case with the felspar of Braid Know. It is 
sometimes porphyritic, and then it contains im¬ 
bedded crystals or grains of felspar; sometimes 
felso scales of mica* crystals of augite, and of 
common quartz, or of rock-crystal. A remark¬ 
able variety of this mineral occurs near Hab- 
bie’s How and other parts of the group, in which 
beautiful globular concretions of light red-co¬ 
loured felspar are imbedded in dark-red felspar. 
These concretions are from one-sixth of an inch, 
to an inch in diameter. Other globular concre¬ 
tions occur in the felspar j these are composed of 
concentric lamellar layers of red felspar, and of a 
green-coloured substance, which is probably very 
minute granular hornblende, either pure or inter¬ 
mixed with felspar. Both these kinds of concre¬ 
tions are evidently of cotempotaneous formation 
with the felspar in which they are contained, be¬ 
cause they are principally composed of that sub¬ 
stance, and exhibit no marks of attrition ; on the 
contrary, are to be observed gradually passing into 
the surrounding mass. Compact felspar is observ¬ 
ed passing, on the one hand, into hornstone, and on 
-the other into claystone. It occurs in beds, and 
In cotemporaneous masses several feet square ih 
conglomerate, at Babbie’s How j and at the same 
place, Jt appears to rest on transition' clay-slate. 

It occurs abundantly in Black Hill,- Bield Hill, 
Kirk Hill, Capelaw, and Castlelaw, where it is 
more or less frequently associated with claystone. 

It also occurs, but less frequently and abundantly,- 
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in the Kirkyetten Hills, Turnhouse Hill, Caer- 
nethy, East Side Black Hill, and Braid Know. 


VI. Claystone. 

The principal colours of this mineral, are grey,- 
bine and red; and it frequently exhibits dendritic 
delineations. Its fracture is earthy and dull. It is 
opaque ; soft ; rather brittle. Rather easily fran¬ 
gible. Feels meagre and rough. Does not ad¬ 
here to the tongue. Rather heavy. 

It is stratified. It passes into compact felspar. 
Sometimes portions of the claystone appear harder 
than the usual varieties, and these are passing into 
compact felspar : when they are imbedded in the 
common earthy claystone, the mass appears as if 
conglomerated or brecciated, and this appearance 
is rendered more evident when the basis is of a 
different colour from the harder portions. These: 
harder portions vary in shape and size, being some¬ 
times angular, sometimes more or less rounded, and 
from the size of a pea to that of a man’s head, an& 
upwards. Appearances of this kind have been con¬ 
sidered as proofs of the mechanical nature of the 
mass ; but the circumstance of these imbedded por¬ 
tions passing imperceptibly into the surrounding 
mass, and of the uninterrupted transition, from the 
distinctly formed concretion, to the mere tendency 
to this form, joined to the occurrence of this harder, 
claystone i» eotemporaneousveins in the mass, prove 
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that it is entirely of a chemical nature. Sometimes 
it has still more of the fragmented appearance, 
when it forms claystone-tuff, a rock to be described 
afterwards. It rests upon claystone-tuff; is fre¬ 
quently intermixed with it, and probably alter¬ 
nates with it. It passes into porphyry , a rock 
which rests upon it; and is intimately related to 
compact felspar, into which it passes, and in which 
it is probably contained in beds. 

On the north-east, south, and south-west accli¬ 
vities of Turnhouse Hill, where the line of junc¬ 
tion can be discerned, it is to be observed resting 
upon claystone-tuff, and as far as I could ascertain, 
never below or alternating with the clinkstone- 
porphyry. In this hill, its line of junction with 
the clinkstone varies much in height: in some 
instances, as on the eastern, and north-eastern foot 
of the hill, being almost washed by the Logan Wa¬ 
ter ; but more frequently it is far above the level 
of the river, several hundred feet above the bottom 
of the valley. It occupies nearly the same general 
high level in Caernethy and East Side Black Hill ; 
and on the north side of East Side Black Hill, I saw 
it resting on. claystone-tuff, which appears to rest on 
clinkstone-porphyry. .From East Side Black Hill, 
along the western or upper end of the valley of 
Logan 'Water, it does not appear until we pass 
Logan Water, when numerous fragments of it are 
to be observed on the west side of the valley, lead¬ 
ing from Habbie’s How north-east towards Be- 
velaw, where it appears to be associated with com- 

N 3 
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pact felspar. From this valley, it may be traced 
more or less uninterruptedly along Black Hill, 
Kirk Hill, and Castlelaw, and onwards to the 
Kirkyetten Hills, where it forms a considerable 
portion- of the striking rocky face named Kirkyet¬ 
ten Craig. In the whole of this course, it is as¬ 
sociated with compact felspar. 


VII. Claystone-Tuff. 

This rock is composed of claystone, in which 
pre included apparent fragments, of various sizes 
and shapes, of claystone, porphyritic-claystone, 
conchoidal-homstone, porphyritie-homstone, com¬ 
pact felspar, and red flint. It is sometimes tra¬ 
versed by. veins of conchoidal-hornstone and por¬ 
phyry; and these, as well as all the different kinds 
of fragments, are of cotemporapeous formation 
with the claystone basis *. The conchoidal-hom- 
stone sometimes ‘assumes a slaty appearance, and 
passes into striped jasper : it also passes into clay¬ 
stone, compact felspar, and into flint.. Both the 
claystone and the conchpidal-hornstone are some¬ 
times beautifully dendritic. 

It appears in some instances to rest on conglo¬ 
merate, sometimes on cUnkstone-porphjjry, and is 


* Itis evident that the formation of trap-tuff must also he 
chemical. 
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frequently covered with claystone. The finer gra¬ 
nular varieties, gradually pass into claystone ; and 
probably it is contained in great cotemporaneous 
portions in the claystone, or alternates in beds 
with it. 

It occurs in Turnhouse Hill, Caernethy, East 
Side Black Hill, Kirk Hill, Castlelaw, and the 
Kirkyetten Hills, and in general it is situated on a 
higher level than the clinkstone. 


VIII. Porphyry. 

The basis of this rock varies in colour from grey, 
through blue to red. The fracture is earthy and 
dull. It is opaque, soft, sectile, rather easily 
frangible, and rather heavy ; so that it appears 
to be nearly of the same nature as claystone. It 
contains imbedded crystals of felspar, which are 
generally small, almost always in a soft or disinte¬ 
grated state, and in the bluish varieties nearly in 
the state of steatite. It passes on the one hand 
into claystone and compact felspar, and on the 
other it inclines to basalt and clinkstone. 

It rests on claystone, and is frequently inter¬ 
mixed with it. It forms the higher parts of 
Turnhouse Hill, Caernethy, East Side Black Hill, 
Castlelaw,*- and occurs also in Kirk Hill, Black 
Hill, and amongst the Kirkyetten Hills. 

n4 
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Section III. 

4 ALLUVIAL ROCKS. 

• The alluvial substances are few in number, of 
little extent, and do not present great variety in 
appearance: they are, Rolled Masses, Gravel, Clay, 
and Peat. 


I. Rolled Masses. 

4 

These .are generally portions of the neighbour¬ 
ing rocks, which have been broken off by the in¬ 
fluence of the weather, and rolled in the water 
of the rivers, and rivulets of the district. Amongst 
these, however, I observed several large masses 
.of what may be named primitive grey-wacke, and 
which is foreign to thispart of the country; its near¬ 
est native place being near Dunkeld in Perthshire. 
Similar masses occur in different parts of Mid- 
Lothian ; also in Fifeshire. How have they been 
transported to their present situation ? 


. II. Gravel, Sand, and Clay. 

The gravel, sand, and clay, are portions of the 
rockf of the district, more or less completely bro- 
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ken down, and intermixed together. They are 
spread over the bottom of the valleys, and sides 
pf the hills 5 but not in equal quantity, for the 
gravel and sand are more abundant than the clay. 


III. Peat. 

This well known substance, occurs in consider¬ 
able abundance in different parts of the district, 
but does not present any peculiar appearance. 


I hope, on a future occasion, to be able to extend 
my inquiries to the western portion of the Pent- 
lands, and to accompany the description of that 
part of the group with a map of the whole range, 
and a more particular description than that which 
I now lay before the Society, of the Mid-Lothian 
division. 



JXIV. On Conglomerated or Brecciated Rocks, 


By Professor Jameson. 
f Mead teh December 1813.J 


All the rocks included under this general head, 
are supposed by mineralogists to be mechanical 
deposites, and are said to be composed of fragments 
of different kinds, more or less intimately joined 
together by means of a ground or basis. It is the 
object of the present paper to point out the mine- 
ralogieal relations of these rocks, and to shew that 
certain varieties of them are chemical, not me¬ 
chanical, deposites. 


Section I. 

MINERALQGICAL RELATIONS Of CONGLOMERATED 
OR BRECCIATED ROCKS. 

Conglomerated rocks occur in Primitive, Tran¬ 
sition, and fleets country. 
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I. Primitive Conglomerates Bocks. 

The primitive conglomerated rocks occur in 
beds or strata of considerable magnitude, in Gneiss, 
Mica-Slate, Granite, Porphyry, and Limestone, 


I. Conglomerated Gneiss. 

The gneiss conglomerate, is formed of roundish 
and angular fragments, or portions of gneiss, horn¬ 
blende-rock, felspar, and quartz, connected toge¬ 
ther by a ground or basis of gneiss. Sometimes 
the whole bed has the conglomerated character; 
in other instances, only a part of it is in this state ; 
the other portion, and frequently the largest, be- 
ingof pure gneiss. This rock occurs near the Castle¬ 
town of Braemar in Aberdeenshire, at Valorsine 
and St Bernard in Switzerland, and also amongst 
the mountains of Norway, as appears from the 
following description by Von Buch: <e The in¬ 
terior of the rocks is here not less remarkable. 
At first, the quartz continues from Formo onward. 
It then frequently resembles porphyry; for there 
are imbedded in the grey-coloured quartzy basis, 
dark crystals of quartz, and the rock is almost 
every where intersected by drusy fissures. At 
length, about half a German mile from Formo, 
the gneiss also makes its appearance in the valley, 
and the quartz rocks disappear. The gneiss rises 
immediately to a great thickness. The Roste^- > 
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berg commences immediately after its appearance, 
as well as the ravine towards Lessoe ; and in these 
straits, it becomes very remarkable. It generally 
abounds in mica ; the mica is not scaly-foliated, 
Ibut in considerable folia, which are continuous, 
and it abounds with beds of quartz. But there 
is also every where considerable pieces of gneiss 
dispersed through it, in which the felspar predo¬ 
minates ; the mica only appears in separate iso¬ 
lated folia, and the quartz very sparingly. The 
mica in these pieces, forms more straight and paral¬ 
lel running streaks, than slate ; while, on the other 
hand, the slaty composition in the surrounding 
gneiss is more strongly marked and distinct. These 
pieces are all angular, and most of them even are 
quadrangular'; of so considerable a magnitude, as 
a foot and upwards, and they appear, in fact, very 
thickly heaped together ; but still in such a man¬ 
ner, that we always distinguish the connecting 
gneiss mass or ground. The streaks of the diffe¬ 
rent pieces lying near each other, are often parallel, 
but they also frequently take completely different 
directions. They do not consequently follow the 
direction of the slaty structure of the gneiss which 
constitutes the basis. This wonderful rock is not 
a conglomerate, the pieces being too small. - The 
basis is too distinct, and too strongly characterised 
as gneiss. But it must be owned, that this, ap¬ 
pearance bears some resemblance to the manner 
Iti which the puddingstone is found in gneiss at 
'VAhSp&ie, and, in the lower Vallais, according 
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to Saussure :—an older gneiss which was destroy¬ 
ed in the period of the formation of the newer 


2. Conglomerated Mica-Slate. 

The secondkind of conglomerated primitive rock, 
is that which occurs in mica-slate. It is composed 
of variously-shaped portions of quartz and some¬ 
times of mica-slate, imbedded in a basis of mica- 
slate. It occurs in the country between Dunkeld 
and Mullenaearn in Perthshire; and many years 
ago I saw a variety of this rock in Fetlar, one of 
the Zetland Islands, as mentioned in the second 
volume of my “ Mineralogical Travels.” 


3. Conglomerated Granite. 

This rock occurs principally in the newer gra¬ 
nite formations. It is composed of portions of 
granite, gneiss, mica-slate, quartz, and felspar, 
imbedded in a basis of granite. This ! granite 
rests upon clay-slate or other older primitive rocks. 
It occurs in Saxony and other countries on the 
Continent,;- and a conglomerated granite, al¬ 
though probably of a different formation from the 
Saxon^ Occam in the Grampians. 


* Von Buch’s “ Travels in Norway and Lapland.” Black's 
translation, p. 94. and 95. 
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4. Conglomerated Rock associated with Porphyry* 

This rook is composed of portions or frag¬ 
ments of granite, gneiss, mica-slate, clay-slate, 
gtc. imbedded in a basis of clay-slate. It lies be¬ 
low what is termed the Overlying Primitive Por¬ 
phyry, and over clay-slate and other older primi¬ 
tive rocks. It occurs in Saxony and other coun¬ 
tries in Germany*, also in Upper Egypt. 


5 . Conglomerated Limestone . 

This is the rock known to mineralogists under 
the name verd-antique. It is composed of lime¬ 
stone and serpentine* indeterminately aggregate 
together, and so intermixed as sometimes to pre¬ 
sent a conglomerated- aspect. 

These are the principal primitive conglomerated 
rocks I have had an opportunity of examining. 


II. TRANSintiN CoNGLOMEBATED ROCKS. 

These are, Grey-Wacke, Sandstone, and Lime¬ 


stone. 
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1. Grey-IFacke. 

This rock is composed of pieces of clay-slate, grey- 
•faacke, flinty-slate, felspar, and quartz, imbedded 
in a basis of the same materials, or a basis of clay- 
slate. The pieces or apparent fragments vary in 
magnitude, from that of a pea, to much above that 
of a man’s head. It is distinctly stratified, and 
alternates with clay-slate, limestone, and other 
tacks. It abounds in the alpine country, to the 
north and south of the Firth of Forth. 


2. Sandstone. 

This rock is composed of grains of quartz, seldom 
exceeding a pea in size, connected together with¬ 
out any basis, just as quartz concretions are in 
mica-slate and quartz rocks. 


3. Limestone. 

Conglomerated limestone rocks are not uncommon 
in transition country. They at first sight appear to 
be composed of fragments of limestone, imbedded 
in a limestone basis or ground. Sometimes por¬ 
tions of compact limestone appear imbedded in 
granular limestone; in other instances, portions 
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of granular limestone appear imbedded in com¬ 
pact limestone. 

, III. Flcetz Conglomerated Rocks. 

The conglomerated rocks of the flcetz class, are, 
Sandstone-Conglomerate, Sandstone, and Trap- 
Tuff. 

1. j Sandstone Conglomerate. 

This rock is composed of rounded and angular 
pieces of granite, gneiss, mica-slate, clay-slate, por¬ 
phyry, grey-wacke, felspar, jasper, quartz, &c. 
Varying in size from that of a pea, to much above 
that of a man’s head. These fragments are con¬ 
nected together by means of a basis composed ei¬ 
ther of iron-shot clay, quartz, dr of smaller frag¬ 
ments of the same nature as the larger. 

It usually occurs resting upon transition rocks, 
Sometimes also lying on primitive rocks. It is a 
frequent rock in this country. 

% Sandstone. 

This rock is principally composed of quartz, 
which is either in roundish or angular grains, or 
more or less regularly crystallized: it is seldom 
pfcre, mote generally it is intermixed with scales 
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of mica, roundish grains or crystals of felspar, 
and apparent fragments of different kinds: and 
all of them are connected together either by means 
of a clayey, calcareous, or quartzy basis, or are 
immediately joined together without any cemeht 
or basis, as is the case in granite. It is a very 
frequent and abundant rock, and occurs in the 
form of strata, beds, and veins, along with lime¬ 
stone, gypsum, slate-clay, coal, and other mine¬ 
rals. 


3. Trap-Tuff, 

Trap-tuff is composed of masses of basalt, amyg¬ 
daloid, greenstone, wacke, felspar, clinkstone, trap- 
tuff, limestone, sandstone, brown-coal, &c, im¬ 
mersed in a basis of trap, which is sometimes of 
the nature of basalt, sometimes of the nature of 
wacke. It is associated with flcetz-trap rocks, and 
is very frequent and abundant in the middle di¬ 
vision of Scotland. 


Section II. 

the mode of formation of conglomerated 

OR BRECCIATED ROCKS. 

Let us now enquire whether these conglome¬ 
rated rocks are Chemical or Mechanical forma¬ 
tions. 

VOL. II. o 
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In-all true conglomerated rocks, the fragments 
of which they are composed, are either water- 
worn, or present distinct fractured surfaces ; they 
are not intermixed at their edges with the basis 
in which they are contained ; we do not observe 
the substance of the fragment gradually passing 
into that of the basis, and we never see the basis 
by a series of gradations assuming the form of 
fragments. Such appearances, however, occur 
in rocks having a conglomerated aspect, but which, 
appear to have been deposited from a state of che¬ 
mical solution. These characters, therefore, when 
taken in conjunction with other geognostic rela¬ 
tions, afford us the means of distinguishing true 
conglomerated rocks from such as are probably 
only so in appearance. 

The following short examination of the parti- . 
cular characters exhibited by certain conglome¬ 
rated rocks, will afford us proofs of the plausibility 
of the opinion just stated, viz. that many conglo¬ 
merated roGks are chemical deposites. 

In the conglomerated gneiss, mica-slate, andgra-: 
nite, the imbedded masses are only apparent, hot 
true fragments j for, upon examining them, we 
do not find either water-worn or fractured surfaces j 
on the contrary, they are intimately mixed with 
file basis at their junction with it; and they are 
observed passing into it in so gradual and imper- 
e^jjible a manner, that we cannot say where the 
onjecfi 3 gtps v and the other terminates. The same 

the case with the conglomerated rock which ac^ 
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companies primitive porphyry, and with the verd 
antique or brecciated primitive limestone. Hence 
these rocks are to be viewed as chemical deposites, 
and as they are the only primitive rocks exhibit¬ 
ing the fragmented aspect, we are entitled to in¬ 
fer, that, as far as we know at present, true con¬ 
glomerates do not occur in primitive country. 

Grey-wacke, the next conglomerated rock we 
described, has been hitherto considered as a me¬ 
chanical deposite. But the fragments in this, as 
in the rocks already described, are to be observed 
gradually passing into the surrounding mass, and 
intermixed with it at their line of junction, and 
apparent fragments bf grey-wacke-slate, several 
feet in length and breadth, and not more than 
one-twelfth of an inch in thickness, which must 
have been broken into pieces, had they been true 
fragments, are imbedded in the grey-wacke. Fur¬ 
ther, the constituent parts of the rock are fre¬ 
quently Connected together without any basis, in 
the same manner as the felspar, quartz, and mica 
in granite ; and we also observe the ingredients 
concentrating in the basis into roundish and other 
shaped distinct concretions. These facts go to 
support the opinion, that grey-wacke is a chemical 
not a mechanical deposite. 

In the conglomerated transition limestone, which 
has excited so much attention amongst minera¬ 
logists, the fragments have the same characters as 
those in gtey-wacke, conglomerated gneiss, &.C., 
and are therefore to' tie considered of cotempo- 

62 
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raneous formation with the limestone in which 
they are contained, and consequently, the whole 
mass is to be viewed as a chemical forma¬ 
tion. 

The sandstone-conglomerate has much more of 
the mechanical aspect than any of the rocks we have 
at present described. Indeed, its general appear¬ 
ance is so much that of a mechanical d.eposite, that I 
long hesitated as to its true nature, and it was only 
after minute and careful investigation I wasinduce4 
to believe, that some varieties at least of this rock 
are of a chemical nature. This opinion, I started 
in my sketch of the Mineralogy of the Pentlands, 
read before the Society some time ago, and still 
find no reason to alter it. One of the best ex¬ 
amples of the chemical sandstone-conglomerate 
in this neighbourhood, is that at Habbie’s How 
jn the Pentlands. This conglomerate, as is men¬ 
tioned in my description of the Peptland Hills, is 
composedof variously- shapedmassesof grey-wacke, 
grey-wacke-slate, fiinty-slate, felspar, jasper, and 
quartz, immersed in a basis composed of smaller 
fragments, generally of the same minerals as the 
larger. The most abundant of these apparent 
fragments, are those of grey-wacke, which have 
generally a globular or oval form, and vary in size, 
from a walnut to that of a man’s head and up¬ 
wards. They are composed of felspar, quarts, 
jtqd a little mica, which are connected together 
without any basis, or have the same mode of ag¬ 
gregation as that observed in crystalline rocks, suejt 
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as granite and syenite. The basis in which these 
apparent fragments are contained, is of the same 
nature with the fragments themselves, and it 
therefore is also of a crystalline nature. But it 
may be said, that these apparent fragments are in 
reality true fragments imbedded in a crystallized 
basis ; but this cannot be the case, because they 
do not exhibit water-worn or fractured surfaces, 
and are to be observed passing by imperceptible 
degrees into the substance of the basis in which 
they are immersed. A further proof of the truth 
of the opinion now stated, is afforded by the ap¬ 
pearance which the basis itself at times assumes; 
Thus, we sometimes observe the ingredients of 
the basis concentrating into indistinct globular 
masses, which are harder than the general basis ; 
and, in other instances, the concentration of the 
parts, is still more distinct, and the globular con¬ 
cretions thus formed, are so strongly marked, as 
not to be distinguishable from tbe large apparent 
fragments. 

Sandstone, another of the conglomerated rocks 
we described, is in general supposed to be sand 
agglutinated by means of a clayey, calcareous, or 
qtiartzy basis, and hence it is said that all sand¬ 
stones are mechanical deposites. This opinion, 
I suspect, is not correct, because appearances in se¬ 
veral of the sandstones of this country, seem to 
intimate, that these, at least, are more of a che¬ 
mical than of a mechanical nature. These sand¬ 
stones, when examined with the glass, appear to 
• o 3 
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be composed sometimes of crystallized quartz, 
connected together without a basis, sometimes of 
quartz in angular or roundish concretions also join¬ 
ed together without a basis. ' The quartz is some- . 
times intermixed with concretions or crystals of 
felspar, and these appear imbedded in the quartz 
in the same manner as grains and crystals of fel¬ 
spar are in porphyry or granite ; and mica occurs 
in these rocks in the same mineralogieal relations. 
These sandstones, then, do not differ from granite 
or porphyry in structure, and therefore are to be 
considered, like them, as chemical formations, or as 
having been deposited from a state of chemical so¬ 
lution. Other sandstones are entirely composed of 
quartz in granular distinct concretions, and these 
are sometimes so pure, that they might in single 
hand-specimens be confounded with primitive, 
granular quartz. If, then, primitive granular 
quartz, be a chemicale deposke, of which there 
cannot be a doubt, certainly this sandstone must 
also have been deposited from a state of che¬ 
mical solution. But this beautiful and highly 
crystalline quartzy sandstone alternates in beds 
with that variety of sandstone which resembles 
the common building sandstone of this vicini¬ 
ty ; it even occurs in the same stratum or bed 
. with it, and there is an uninterrupted transition 
from the one into the other; if, therefore, the 
quartzy sandstone be a chemical deposite, the same 
must be the case with' the common building sand¬ 
stone, The occurrence of a clayey or marly basis 
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in the sandstone, does not affect the plausibili¬ 
ty of the opinion here stated. Sandstone some¬ 
times occurs in globular and concentric lamellar 
concretions, and in cotemporaneous veins, in 
sandstone and trap rocks ; also in kidneys, in 
slate-clay, amygdaloid, and other rocks, appear¬ 
ances expressive of the crystalline nature of the 
sandstone, because they occur only in granite, 
greenstone, and other crystalline rocks. If, then, 
the opinion just stated in a very general way, shall 
prove correct, it will afford us an easy explanation, 
of all the varieties of curvature, hardness, and po¬ 
sition, observed in sandstone strata; and the al¬ 
ternation of sandstone with limestone, trap, and 
other rocks, will no longer be difficult of explana¬ 
tion. 

Trap-tuff, the last conglomerated rock we enu¬ 
merated and described, is generally supposed to 
be entirely a mechanical deposite ; but I am in¬ 
clined to view it more as a chemical than a me¬ 
chanical formation. This opinion, I stated in my 
account of the Pentland Hills; and the following 
are some of the facts that still induce me to con¬ 
sider it as the most plausible explanation of the 
mode of formation of that rock. 

1. The masses of basalt, amygdaloid, felspar, 
and of other trap rocks contained in the tuff, are 
to he observed gradually passing into the trap basis 
in which they are contained. 

' O 4 
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2. Cotemporaneous veins of basalt and amyg¬ 
daloid traverse the tuff*. 

3. The tuff itself sometimes occurs in globu¬ 
lar concretions, and these concretions are again 
composed of curved lamellar concretions. 

4. Some varieties of tuff, like basalt and green¬ 
stone, are entirely composed of globular distinct 
concretions. 

5. Cotemporaneous veins of tuff traverse it in 
all directions. 

6. Cotemporaneous veins, partly of the nature 
of tuff, partly of the nature of basalt, occur in 
the tuff. 

7. The masses of basalt and other rocks in the 
tuff, are sometimes of such an enormous size, and 
so constructed of easily separable concretions, as 
to banish every idea of their being rolled frag¬ 
ments^ 

8. Lastly, The quantily’of mechanical intermix¬ 
ture, is in general inconsiderable, and it is prin¬ 
cipally composed of fragments of primitive, tran¬ 
sition, and older floetz rocks. 

From the preceding descriptions and observa¬ 
tions, it follows, that the quantity of mechanical 
mineral matter in the crust of the earth, is far 
less considerable than has been generally supposed. 


* These veins agree in so many characters with the veins 
basalt, porphyry, granite, pitchstone, &c. usually considered 
after-fonnatjon, that I am inclined to view many'of these also 
rf a cotemporaneous nature. 


■ c K ^ 
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XV. On Porphyry . 


By Professor Jameson. 

(Read 14f h December 1811.J 


According to Werner, there are five different 
Hods of porphyry, viz. clay-porphyry, hornstone- 
porphyry, pitchstone-porphyry, obsidian-porphy¬ 
ry, and pearlstone-porphyry ; all of which occur in 
Primitive country, and either in a conformable or 
unconformable and overlying position *, He does 
not enumerate in his system of rocks any Transi¬ 
tion porphyry ; and in the Flcetz class, the only 
rock that can be considered as appertaining to this 
species, according to the Wernerian view, is his 
Porphyritic-stone, or Porphyritic claystone. 


•-1 may here remark, that it is net improbable that some 
porphyries described as overlying, are not so in reality, being 
merely conformable beds cut into variously-shaped masses by the 
action of the weather; and these, when viewed in particular di¬ 
rections, appear to be uncoiaformable and overlying. 
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In the third volume of my System of Mine¬ 
ralogy, and in my Mineralogical Travels, I have 
shewn, that several of Werner’s Primitive por¬ 
phyries, occur in this country, and shall now prove, 
that we also possess Transition and Fleetz porphy¬ 
ries. 

The transition porphyries have either a claystone 
or felspar basis, and, besides crystals of felspar, 
they sometimes also contain grains andtbrystals of 
quartz, scales of mica, and crystals of hornblende. 
They occur in beds which are from two to twelve 
or fifteen feet in thickness, of great- extent, and 
alternate with grey-wacke and transition clay- 
slate. I first noticed these rocks in the year 1804, 
during my examination of the county of Bum- 
fries, but hesitated introducing them into the sys¬ 
tem as porphyries, until I should have an oppor¬ 
tunity of examining them more particularly, and 
in other parts of Scotland where I might find them 
still on a greater scale, and more distinctly charac¬ 
terized. Last summer, during my stay in Dum¬ 
friesshire and Galloway, I paid particular atten¬ 
tion to these rocks, and convinced myself that 
they are true Porphyries, and belong to the Tran¬ 
sition class. 

In the tract of mountainous country which ex¬ 
tends from Langholm byEskdalemuir and Wham- 
phry, the district where I first noticed these porphy¬ 
ries, die beds are but a few feet thick, and cannot he 
traced far owing to the cover of soil and grass. 
They are contained in grey-wacke. In the mining 



ON PORPHYRY. 


sig 

district of LeadhiUs, which is situated in transi¬ 
tion rocks, I observed several beds of felspar, 
and some of clay stone-porphyry. Jn the great 
tract of transition country which extends from 
New Galloway to Dumfries, there are beds of 
transition porphyry that alternate with grey-wacke, 
grey-wacke-slate, and transition greenstone. At 
Fassney Burn in East-Lothian, transition porphy¬ 
ry ia’associated with transition granite and syenite. 
These porphyries also occur in the transition rocks 
that occur so abundantly to the north of the Frith 
of Forth. 

The Jlcetz-porphyries, like those of the transi¬ 
tion class, have a basis of felspar, or of claystone 
and contain, besides crystals of common felspar, al¬ 
so crystals of glassy felspar and of common quartz, 
sometimes almost passing into rock-crystal. They 
occur in beds, often of great magnitude, that al¬ 
ternate with the first or old red sandstone, or in 
vast mountain masses resting on that rock. They 
sometimes also appear in veins of great width, 
seventy feet and upwards, and of great extent, 
that traverse this sandstone. 

Floetz clay-porphyry occurs abundantly in the 
Island of Arran, in the form of mountain masses, 
beds, and veins, connected with the old red sand¬ 
stone of that island. Floetz felspar-porphyry oc¬ 
curs resting upon sandstone, in the islands of 
Raasay and Skye, and in the Ochil and Pentland 
Hills. Floetz pitchstone-porphyry, and flostz pi tch- 
stone occur in beds alternating with day-pcrphy- 
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ry and red sandstone in the island of Arran, add 
frequently in the form of veins traversing the 
sandstone. 

I have given an account of the occurrence of 
porphyry in ficetz country, in my Description of 
the Island of Arran, published in the year 1798, 
and in my Mineralogical Travels published in the 
year 1800 . In my System of Geognosy, publish¬ 
ed in the year 1808 , 1 do not introduce the Ficetz 
Porphyries into the Wernerian arrangement of 
rocks there explained, because I was not then con¬ 
vinced of the accuracy of my early observations. 
Having again visited Atran, and re-examined the 
appearances described in my early writings, I find 
that they are correct; and, therefore, do not now 
hesitate to consider Porphyry as a member of the 
Ficetz class. 
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XVL Mineralogical Observations and Specula¬ 
tions. 

By Professor Jameson, 

(Read 8th January 1814 -^ 

I. On Stratification. 

The matter of which the solid part of the Earth 
is composed, is of a metallic nature, and is more 
or less oxidized. During its formation, oxidation, 
and combination, great degrees of cold, and also 
intense degrees of heat, were probably induced, 
and these latter may have occasioned fusions, &c., 

. somewhat resembling those ca.used by volcanoes. 
This matter appears to have been formed in a de¬ 
terminate and regular order, in the form of tabu¬ 
lar masses or strata, which are to be considered as 
bearing the same relation to the Earth, as the folia 
of crystals do to the crystals in which they occur. 
These strata are not irregularly disposed: on the 
contrary, it is highly probable that they are so 
arranged, that when viewed in the great scale 
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they will be found to meet under determinate 
angles, just as folia do in crystals *. 

The strata, according to this view, are to be 
considered as the cleavage of the earth ; and con¬ 
sequently their formation must have been more 
simultaneous than is generally supposed. The 
prevailing opinion in regard to the formation of 
strata, is, that each stratum is a separate deposite; 
that the strata are distinctly separated from each 
other by what are termed the Seams of Stratifica¬ 
tion ; and that cotemporaneous veins never pass 
from one stratum into another. But the follow¬ 
ing considerations induce me to call in question 
the accuracy of this opinion, and incline me rather 
to believe in the more simultaneous formation of 
strata. . 

1. The seams of the strata, or those lines which 
are said in all cases to mark the boundaries of 
a stratum, do not always continue throughout the 
whole mountain range ■ on the contrary, we some¬ 
times find seams of several strata terminating in 
the substance of a larger stratum, and these again 
in the substance of a still larger stratum, in this 
way exhibiting nearly the same characters as 
those observed in the seams of the distinct con¬ 
cretions of crystalline rocks of the trap and por- 


'* jAs the true figure of the earth is still unascertained, may 
we.not conjecture from what is already known, that it is a pdy- 
edron, and that the strata under determinate, angles form the 
sides said cleavage of this great crystal ? - . 
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phyry series. But these strata-seams are almost 
always parallel with the slaty structure of the 
rock, so that, when they disappear in slaty rocks, 
the direction and dip of the rock may be ascer¬ 
tained by attending to the position of the slaty 
structure. It would appear from this statement, 
that the seams of the strata are in many cases to 
be viewed as particular separations effected in the 
crystallizing substance, of the same nature, but 
on a larger scale, than the seams in the distinct 
concretions, or the laminae of the slaty struc¬ 
ture #. ■ 

2 . In primitive country, an uninterrupted tran¬ 
sition is to be observed from granite to clay-slate, 
in such a manner that the great masses are to be 
considered as principal formations, and the smaller 
as subordinate formations ; and these are so con¬ 
nected by intermixture and gradations, that we 
can say of any two contiguous portions of rock, 
whether separated by strata-seams or not, that 
they are of cotemporaneous formation ; thus, any 
two contiguous portions of granite, of gneiss, or 
of : gneiss and granite, or of gneiss and mica-slate, 
are, of cotemporaneous formation. 


♦ In horizontal strata of sandstone and other rocks, we some¬ 
times observe the slaty structure at right angles to the direction 
of the stratum: if, then, the slaty structure, and the strata'seams 
are but varieties of the same character, it follows, that vertical 
Strata have not been in general elevated into their present situa¬ 
tion by a force acting after their formation, but are in their ori¬ 
ginal position. 
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3. Cotemporaneous veins, which in every theory 
are supposed to have been formed it the same 
time with the rock in which they are contained, 
are to be observed passing through several different 
strata or beds, as through granite and gneiss, or 
through basalt, amygdaloid, waeke, and trap-tuff, 
thus proving that these strata or beds are of simul¬ 
taneous formation, or that no cessation of the pro¬ 
cess of deposition took place after the formation 
of each of the individual rocks. 

4 . Beds of mountain rocks, as of granite in 
gneiss, are so connected with the surrounding stra¬ 
ta, that we cannot hesitate in considering them as 
illustrative of the simultaneous formation of strata 
in general. Thus, these beds are sometimes of 
considerable extent, and terminate in every direc¬ 
tion in the rock in which they are situated, and 
are so intermixed at their meeting or line of junc¬ 
tion that it is difficult to say where the one begins 
and the other ends. Here, it is evident, that the 
granite of the lowest part of the bed i3 of co¬ 
temporaneous formation with the immediately sub¬ 
jacent gneiss ; that the granite of the uppermost 
part of the bed is of cotemporaneous formation 
with the gneiss immediately above it; and that; 
the granite of the great portion of the bed has' 
been formed at the same time with the bound¬ 
ing gneiss. In other instances, these beds are 
of great thickness, and send out from them veins 
of granite in all directions into the surrounding 
jock. 
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5 . Certain appearances in trap rocks are illus¬ 
trative of the simultaneous formation of strata. 
In these rocks, we sometimes observe small im¬ 
bedded portions of limestone and slate-clay, so in¬ 
termixed with trap, as to prove their cotempo- 
raneous origin with it; in other instances, the 
limestone and slate-clay appear in the form of 
small layers, alternating with each other, and fair¬ 
ly included in the trap: and I have observed 
in some districts, beds of limestone, slate-clay, 
and clay-ironstone, alternating with each other, 
and of considerable extent; and all of them 
fairly included in an immense bed of trap. The 
quartzy sandstone which so often accompanies 
trap rocks, presents similar appearances with the 
limestone, &c. just mentioned. Other formations, 
as I shall particularly explain in a future commu¬ 
nication to the Society, present the same remark¬ 
able appearance of series of strata being contain¬ 
ed in one great stratum or bed, or in a series of 
strata of one species of rock. In the cases just 
stated, trap, limestone, slate-clay, and clay-iron¬ 
stone strata, have been formed at the same time ; 
but the limestone, slate-clay, and clay-ironstone, 
being included in the trap, bear the same relation 
to it, that crystals of quartz do to the basis in 
which they are imbedded, or cotemporaneous por¬ 
tions of gneiss to the granite in which they are 
contained. 

VOL. II. p 
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II. On Feins. 

Two opinions prevail at present in regard to the 
formation of veins: According to the one, nearly 
all veins have been formerly open rents, whicli 
have been filled from above with the mineral sub¬ 
stances they now contain ; according to the other, 
these rents have been filled from below by the 
agency of subterranean heat The latter opinion, 
I have always considered as untenable ; and the 
former, although the most plausible, has, I sus¬ 
pect, been too much generalized. I am now in¬ 
clined to believe, that many veins said to have 
been filled from above, are of cotemporaneous for¬ 
mation with the rocks in which they are contain¬ 
ed, and may have been in many instances formed by 
the mere shooting or crystallizing of the venigenous 
matter across the direction of the strata, and 
therefore do not owe their origin to any previous¬ 
ly existing rent. This opinion is illustrated by 
the following facts and observations: 

1. In the kidneys of granite in gneiss, admitted 
-in every theory to be of cotemporaneous forma¬ 
tion with the rock in which they are contained, 
we observe the granite shooting from the kidney 
in the form of veins into the bounding rock. This, 
is an example of the formation of veins 
wl&mt previously existing fissures or rents. 
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2 . Veins that issue from larger masses of gra¬ 
nite, and cut across strata of gneiss, grey-wacke, 
or other rocks, are of the same nature, i. e. are 
veins formed without previously existing rents *, 
because these masses are kidneys on the great scale. 

3 . Beds of limestone sometimes alternate with 
beds of trap, and consequently they are to be con¬ 
sidered as of cotemporaneous formation. These 
beds of limestone sometimes send off branches or 
veins into the surrounding trap ; consequently these 
veins are to be considered as of cotemporaneous 
formation with the limestone, and therefore may 
have been formed without any previously existing 
rent., 

4. Beds of porphyry, sienite, greenstone, &c. 
■which terminate in the surrounding strata, some¬ 
times, during part of their course, cross the direc¬ 
tion of the strata of the rocks in which they are 
contained, and thus acquire the character of veins: 
but these beds are of cotemporaneous formation 
with the bounding rocks; hence this fact may be 
-viewed as illustrative of the formation of veins 
without previously existing rents, and also of the 
cotemporaneous formation of porphyry, greenstone, 
and other veins. 

P2 '• 


* These masses have been sometimes viewed as fragments j 
bat that idea is inconsistent with their geognostic relations, 
and particularly their magnitude, for there are well ascertained 
instances of their extending for miles. 
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5. In mica-slate, also in clay-slate, we observe 
cotemporaneous kidneys of quartz, from a few 
inches to many fathoms in extent: frequently 
these masses have an elongated form, and at length, 
by a series of gradations, become tabular; in which 
form, they are to be considered as cotemporaneous 
veins, formed without any previously existing fis¬ 
sure. Similar appearances occur in trap rocks, where 
cotemporaneous kidneys and veins of greenstone 
occur in greenstone ; and cotemporaneous kidneys 
and veins of basalt occur in trap-tuff. 

6. Iti some veins, even in those of a metalliferous 
nature, the seams of the strata are not interrupted 
by the vein, but fairly cross it. This fact is also 
in support of the opinion of the formation of co¬ 
temporaneous veins without any previously exist¬ 
ing rent. 

7. Cotemporaneous veins frequently cross each 
other. This feet may be alleged as a proof in favour 
of the opinion of these veins having been formed 
successively, and in open fissures. But if these veins 
have been formed in the manner of crystals, the 
crossing maybe accounted for on the same principle 
as that used for explaining the crossing observed in 
groups of crystals. If this mode of explanation 
should be thought satisfactory, then it would fol- 

- low, that the different venigenous, metalliferous 
and stony formations in a district, may be of co- 
~ Jeraporaneous formation. 

.. 8., N Cotemporaneous veins are observed to occa- 

. s|on shifts in the veins they cross. This also is ^ 
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Fact which might be stated as inconsistent with 
tbe idea of these veins having been formed with¬ 
out previously existing rents, if we did not know 
that similar shifts occur in cotemporaneous groups 
of crystals. 

9. Some cotemporaneous veins are crossed in 
part of their course by a portion of the stratified 
matter in which they are contained: thus, veins 
of granite or gneiss are crossed by portions or thin 
beds of the gneiss. This fact is illustrative of 
the formation of veins without previously exist¬ 
ing rents. Similar appearances occur in crystals-, 
as in those of schorl and tremolite. The metal¬ 
liferous veins in the Derbyshire limestone^ which 
are frequently interrupted by,beds of trap, are 
probably appearances of the same kind. 


IIT. On Coal. 

The generally received opinion in regard to' the 
formation of this substance, is, that it is vegetable 
matter more or less changed by natural processes 
but little known to us. But the occurrence of 
coal in primitive country, where no organic re¬ 
mains have hitherto been discovered, and the par¬ 
ticular geognostic relations of this mineral, incline 
me to believe, that glance-coal, and also black-coal, 
are original chemical deposites, as little connected 
with vegetable remains as the shells, &c. in lime¬ 
stone, are with the limestone in which they are 

F 3 
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contained; but that brown-coal is formed front 
vegetable remains. The following facts counte¬ 
nance the opinion just stated: 

1. Glance-coal occurs in primitive country, in 
gneiss, mica-slate, and clay-slate, and is so asso¬ 
ciated with these rocks, as to be of cotemporaneous 
formation with them. 

2. Glance-coal occurs also in transition rocks, 
where it is sometimes associated with vegetable re¬ 
mains, but these are few incumber, and of but 
rare occurrence, and evidently bear the same re¬ 
lation to the coal which the petrifactions of shells 
and corals, in the transition limestone, bear to the 
limestone in which they are contained. 

3. Glance-coal occurs also in fleets rocks, and is 
accompanied with more vegetable remains than in 
transition country, just as the shells in fkctz-lime¬ 
stone are more numerous than in transition lime¬ 
stone. 

4- Black-coal occurs only in flcetz country, and 
there it is frequently associated with vegetable re¬ 
mains ; but these do not bear a greater proportion 
to the coal than the shells, &c. in flostz-limestone 
hear to the limestone. 

6. Black-coal occurs in veins, and these are of 
cotemporaneous formation with the basaltic or 
sandstone rocks in which they are contained;—a 
; facet, which proves, that, in this instance at least,, 
coal is an original formation unconnected with- 
vegetable remains.- 
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6. Black-coal occurs in concentric lamellar con¬ 
cretions,—a character which points out its crystal¬ 
line nature; 

7. Some varieties of black-coal appear to have a 
determinate form, thus indicating their deposition 
from a state of solution. 

8. The vegetable origin of brown-coal is shewn 
by its whole mass being either entirely composed 
of vegetable remains, or by those remains occur¬ 
ring in It in a preponderating quantity; 
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XVII. Observations on the Natural History of the 
Colymbus Tmmer. 


By Dr Arthur Edmondston. 


(Read %*[fk April 1811 .) 


The natural history of the Ember or Imber Goosey 
is but imperfectly known, and the place of its 
breeding, and whether it can fly, have been the sub¬ 
ject of much speculation. I shall relate a few facts 
respecting this bird, the accuracy of which, as they 
are the result of personal observation, may be de¬ 
pended upon. 

The imber varies in size and weight according 
to its age. The full grown bird measures often 
four feet and nine inches from the tip of one 
wing to that of the other, and three feet from the 
point of the beak to the extremity of the tail. 
The weight too, varies from seven to ten, and even 
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twelve pounds. The upper part of the plumage 
is of a bluish-black colour, and the feathers being 
edged with white, the whole has a speckled ap¬ 
pearance. The under-part of the neck, breast, 
and belly, are of a silvery whiteness, but a dark- 
coloured bar crosses the vent. There is scarcely 
any difference of plumage in the sexes, but I 
think the male is the larger bird of the two. 

The imber possesses great strength, swims with 
amazing rapidity, and is capable of remaining a' 
long time under water j when it dives, it moves 
by its feet only, and I have known it in this man¬ 
ner, to traverse a space of more than 200 yards, 
without performing a single respiration. It feeds 
entirely on fish. The note is wild and melan¬ 
choly J and when wounded, and in dread of be¬ 
ing taken, it utters a cry not unlike to the human 
voice. 

In the month of November, the imber geese 
are frequently met with in the bays in the Zetland 
Islands, in small flocks of four, five, and six, but 
the individuals composing them seldom approach 
close to one another. Afterwards they associate 
in' pairs ; and in tire middle of winter and spring 
they are commonly met with singly. From the 
middle of summer to the end of autumn, they, 
are rarely seen, and this is the time when it 
would appear they leave the country for the pur¬ 
pose of propagating and rearing their species. 
The circumstances of this bird being said never 
to fly, nor to he met with on shore, have given 
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rise to the whimsical notion that it hatches its eggs 
tinder its wings. 

I had long thought that the-, colymbus immer 
was a migratory bird, and that, therefore, it ne¬ 
cessarily must fly i but being a most perfect diver, 
that it never had recourse to its wings, unless when 
some urgent instinct induced it to employ them. 
Indeed, I had often seen birds which I took to be 
imber-geese, fly, and nothing but the prevailing 
belief to the contrary led me to suppose that I 
might be mistaken. Lately, I had an opportuni¬ 
ty of ascertaining the truth of a part of this opi¬ 
nion. On the 31st of January 1811, I saw an 
imber-goose in Bressa Sound, and after a good 
deal of trouble, I got sufficiently near to fire at, 
and wound it. Immediately after receiving the, 
shot, it dived, but in a few minutes thereafter, it 
came to the surface, raised itself with great ease 
from the water, and flew with rapidity above 
100 yards from the place from which it rose; 
when, exhausted by the loss of blood, it fell, and 
was soon after laid hold of. When on wing, I 
observed it to droop the head and tail a little, in 
the manner that the Colymbus septentrionalis 
does.* I have sent the skin, imperfectly stuffed, to 
the Society, and the following is a description of 
the bird: 

It measured two feet seven inches and a half 
from the point of the bill to the extremity of the 
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tail; and four feet five inches between the tips of 
the wings. Its weight was seven pounds and a 
half. The bill is straight, pointed, very strong, 
and measures four inches from the side of the 
mouth to the extremity. The upper mandible 
projects a little beyond the under one, and is black 
on its supsrior ridge. The under mandible is of 
a light blue colour. The nostrils are placed near 
the base of the-upper mandible, and are divided 
near the middle by a cartilaginous kind of bar, 
which arises from the upper, and goes across, but 
is not inserted into the under mandible. The 
irides are of a beautiful bay-brown, bounded by 
a light blue line almost as broad. Back from the 
latter, or the sclerotic, is another brown circle, 
nearly of the dimensions of the iris, but less deep 
in the colour. The external border of the eyes 
is white. The upper part of the head and sides 
of the face, are black and grey mixed. The chin 
is white. The upper part of the throat grey and 
white. The neck is of a dusky grey and white. 
The breast and belly are white, and have a glossy 
appearance. A blackish bar crosses the vent. The 
tail is very short. The shoulders and scapulars 
are of a mixture of black and ash colour, and 
most of the feathers are tipped with white. The 
inner coverts are white. The feathers on the back 
and rump are short, and of a dusky-ash colour, 
inclining to brown. The feet and legs are large 
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and strong, of a leaden colour on the fore, and 
black on che back parts. 

As this description agrees in almost every par¬ 
ticular with that given by ornithologists of the 
Colymbus Immer, with the exceptions of a slight 
difference in the size and weight, I am disposed 
to consider it as a young bird that had not attained 
. the full growth. Indeed, there is a very obvious 
difference in the size of these birds, which, as it is 
more generally perceptible about the middle of 
winter than at any other period of the year, 
may fairly enough be referred to a- difference of 

ag6 ' 

Although the imber may be looked upon as one 
of those birds which is generally regular in its 
migration from Zetland for the purpose of breed¬ 
ing, yet I am disposed to believe that a few ac¬ 
tually breed in this country. A clergyman, who 
has bestowed a good deal of attention in studying 
the habits and economy of birds, assures me, that 
he has, on different occasions, in the middle of 
summer, seen an imber-goose, accompanied by two 
young ones; and an intelligent fisherman told 
me, that he once surprised a bird, which he af¬ 
firmed to be an imber, on its nest, on a small 
islet or holm several miles from the shore. The 
nest was carelessly constructed among tufts of 
high grass very near to the sea, and contained 
three large eggs of a dark olive colour, spotted- 
with black. 
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From thus having ascertained that the Colym- 
bus Immer can fly, and that it is regular in its 
disappearance from Zetland in the bveeding sea¬ 
son, we can easily reconcile the apparently opposite 
statements given by ornithologists respecting the 
diversity of situation in which it has been said to 
have been met with. 
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XVIII. Contributions to the British Fauna. 


By the Rev. John Fleming, F. R. S. E. 


I. Sores; fodiens, or Water Shrew. 

Brit. Zool. vol. i. p. 126.—Plate xi. No. 33. 

eight* 128 grains*. Length of the body, 
3 inches. Tail, 2 inches. Above, black. Be¬ 
neath, grey. Snout, long and a little compressed. 
Whiskers, long. Eyes small, concealed in the fur, 
with a small white spot above each. Ears like¬ 
wise minute, with a paler tuft op,the inside. In 
the middle of the throat, a black spot. A nar¬ 
row stripe of black along the belly. At the base 
.of the tail, a triangular black spot. Inside of the 
feet and legs white ; the outer side black, con- 


f Weight of another specimen recently obtained, 186 grains. 
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nected with the back. Tail pointed covered with 
very short hair, with a crest or ridge on the under 
side, of paler-coloured hair. The fore-teeth are 
two in number, and long, especially in the lower 
jaw. 

Although usually described as an inhabitant of 
moist places, it would appear that this shrew oc¬ 
casionally prefers other situations. The speci¬ 
men above described, was found dead on the top 
of a ridge of dry hills on the 3d September 181S. 
Mr Montagu appears likewise to have observed 
it in a similar situation, as appears from his re¬ 
marks on this species.— (Linn. Trans, vol. via. 

p. 276'.) 

This species chiefly frequents fields of clover and 
strong oats. It is by no means rare in the county 
of Fife. 

Merret, in his Pinax rerum naturalium Bri- 
tannicurum, p. 167. in all probability refers to 
this species, when enumerating the yarieties of 
the common shrew, (Sorex araneus.) “ Inveni- 
tur (he says) nigri vel fusci coloris, et alter dorse 
nigro xentreque albo, et parvus, griseus, et in par- 
tibus borealibus magnus, cauda brevi.” 

Our countryman Sir Robert Sibbald ; does not 
appear to have been acquainted with this animal, 

. unless we suppose that he refers to it when he 
says, " varii mures sylvatici apud nos: quidam 
dorso nigro qui talpas occidit.” 

In the sketch of Caledonian Zoology, composed 
by Mr Pennant, and prefixed to the Flora Scotica 
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of Lightfoot, this, shrew is mentioned as being an 
inhabitant of Scotland and the islands. He says it 
is the ** Lavellan of some places ; supposed to be 
noxious to cattle.” In his British Zoology, however, 
he expresses himself with somewhat less confidence. 
When speaking of this animal, he says, “ I ima¬ 
gine it to be the same that the inhabitants of Su¬ 
therland call the Water-Mole, and those of Cath- 
ness the Lavellan ; which, the last imagine, poisons 
their cattle, and is held by them in great abhor¬ 
rence.” 

It appears from Sibbald’s description of the 
lavellan of Caithness, that Pennant has perhaps re¬ 
ferred it too hastily to the species now under con¬ 
sideration. “ Lavellan, (he says), animal in Catha- 
nesia frequens, in aquis degit, capite mustelcE syl- 
vestri simile, ejusdemque coloris bestia est.” — (Sco¬ 
tia ill, p. II.) Noxious properties are ascribed to 
it. “ Halitu bestiis nocet, remedium autem est si 
de aqua bibant in qua ejus caput coctum sit.” 
The head of the water-shrew is by no means si¬ 
milar to the weasel, ( Mustela vulgaris L.) ; nei¬ 
ther is it a beast of the same colour. What then 
is the Lavellan of Caithness ? Should it be con¬ 
sidered as the Water Shrew ? 

The late Dr Walker appears to have been un¬ 
acquainted with this animal as an inhabitant of 
Scotland, as no place is assigned to it in his Mam¬ 
malia Scatica, lately published in his posthumous 
volume of Essays,—(Communicated 5th Decem- 
berJSlS.) 
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2. Pleuronectes punctatus. 

* Eyes on the left side of the head. 

The length of the specimen in my possession, 
is five inches arid a half from the nose to the 
point of the tail; and the bi-eadth, two inches and 
six-eighths. Jaws nearly equal; teeth small; 
upper lip retractile and protrusile. Eyes middle- 
sized. The lateral line, which is rather indis¬ 
tinct, begins a short way behind the crown of the 
head, is much bent above the pectoral fin, and 
then proceeds in a straight line to the tail. The 
dorsal fin consists of seventy-nine rays, with the 
first of them longer than those which immediate¬ 
ly follow. The pectoral fins contain nine rays ; 
hut in the under fin, one of the rays is remarkably 
short. The ventral fins consist of six rays. The 
anal fin is composed of sixty-eight rays. The' 
caudal fin consists of seventeen rays, arid is a 
little rounded. 

The body and fins are closely covered with im¬ 
bricated and denticulated scales. The denticles 
of the scales are from four to eight in number. 
Colour black, mottled with brown on the upper 
side, with a few scattered reddish spots. Beneath 
White, without any markings. 

This specimen had not attained its full''size. 

I found it on the 18th January 1810 in a fishing- 
boat, in Bixter-voe, Zetland. 

This species appears to have been confounded 
by Gmelin, Shaw,, and others, with the Whiff of 

YOU. II. Q_ 
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Ray. The characters which distinguish the two- 
species, are sufficiently obvious, and have been 
pointed out with great perspicuity by Mr Dono¬ 
van in his History of British Fishes, Plate li. when 
describing the Whiff of Ray.—(Communicated 
9th December 1809.) 

3. Lepas fascicularis .—Plate xvii. fig. 4. 

Colour bluish-white, somewhat glossy. The 
first valve is narrow at the top, gradually swelling 
downwards to about one-third of its length from 
the base, where it forms an acute knob or apex j. 
it then bends inwards, and increases in breadth to 
the base, where it is shaped like a hatchet. It 
has an elevated keel, which in some specimens ex- 
. tends from the knob to the top, and in others 
through the whole length of the shell. It is 
wrinkled, and the wrinkles are parallel to the mar¬ 
gin, and diverge from the knob towards the edge. 
The large valves are obtusely triangular, with fur¬ 
rows parallel to the inner margin, and are diver- 
gingly streaked from the under point. They pro¬ 
ject a little at the base. The two upper valves 
are triangular, furrowed parallel to the inner mar¬ 
gin, and are divergingly streaked from the upper 
point, which is a little produced and recurv¬ 
ed. The valves are connected together by a 
transparent colourless skin. The peduncle is from 
half an inch to near a foot in length, thin, 
pellucid, sinooth, and of a dusky colour when the 
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transparent and brittle, is about an inch and a half 
in length. 

This shell,' like several of its congeners, is gre¬ 
garious, and is usually found in clusters attached 
to a white gelatinous spherical substance, which 
adheres to various bodies. 

The most curious circumstance in the history 
of this species, is the rapidity of its growth. The 
gelatinous substance from which the peduncles 
that support the shells proceed, is found adhering 
to various species of fuci, pieces of wood; and 
what is still more remarkable, I once observed full 
grown specimens adhering to the quill-feather of a 
gull. The feather seemed very entire and fresh. 
Flustra membranacea sometimes covers it all 
over, and so completely incloses the mouth of the 
shell, as to destroy the inhabitant. It is likewise 
infested with Sertularia geniculata *. 

This shell was first observed by Ellis previous to 
the year 1776, and figured by him (Ellis, Zooph, 
tab. 15. fig. 6.) from a specimen from St George’s 

<^2 


* Pallas, when speaking of Loading's observations on Sertu- 
laria geniculata, says, “ Vifam torpidissimam habere polypos 
elicit, at acu tacd vix sensibilitatis dent signa.” Elenchus Zooph. 
p. 119 . ‘ This character of torpidity is by no means applicable 
to the S. geniculata of Ellis. When. 1 touched the animals of 
this coralline with a needle, they speedily retired within,the ca¬ 
vity of their cups ; and when pulling away a small ascaris, which, 
by its motions, disturbed my observations with the microscope, 
i* was instantly seized and devoured by one of these animals. 
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Channel. It has since been found on the English; 
shores by the late Mr Bryer, an :& by Mr Mon¬ 
tagu. I observed it among the Zetland Islands in 
1808. It is thrown ashore in great abundance 
during the gales of autumn *. 

Mr Donovan, in his British Shells, has figured 
a shell which he considered the same as the Lepas 
fascicularis of Ellis, but to which he gave the 
name of L. Mata. The figures of the two shells 
are essentially distinct, and never could have been 
given as representations of the same species. The 
pointed reflected apex of the upper valves, so cha¬ 
racteristic of the Ellisian species, is not expressed 
in Donovan’s figure, where the apex appears blunt. 
A short way below the upper extremity of the 
dorsal valve, there is represented in Donovan’s 
figure, a sudden enlargement of the keel, which 
continues until the valve bends inwards to join 
the peduncle. In L, fascicularis, the keel gradu¬ 
ally increases in size from the upper extremity of 
the dorsal valve, until it forms a small knob, where 
the valve bends inwards. Is the Lepas dilata of 
British Shells, therefore entitled to hold a place 
in the British Testacea?—(Communicated 9th De¬ 
cember 1809.) 


- -* Since'writing the above, specimens of this lepas, adhering 

- to the stems of Fucus nodosus, have been picked up, in the 
Minch, between the Mainland and Harris Isles, by my friend 
Robert Stevenson, Esq. 





CONTRIBUTIONS TO THE BRITISH FAUNA. 245 


4. Hirudo verrucosa. 

Encyelop. 7e Liv. des PI. d’Hist. Nat.—Helminthologie, 

PL 62. fig. S. 

Head dilated; margin smooth, with sis small 
tubercles or warts. Body round, thickest at the 
base, tapering towards the head, and composed 
<?f numerous warty rings. There are upwards of 
fifty large rings, with many intermediate smaller 
ones. These rings are studded in the middle with 
about twelve retractile warts. Tail nearly the 
size of the head, smooth and dilated. Length 
when stretched, nearly one foot. 

Found on the skate and thornback in Zetland 
and Leith. It leaves a black mark behind *, and 
after being removed, is very tenacious of life. 

This species bears a near resemblance to the 
H. vmricata of Linnaeus. It may even prove to 
be the same, as I have never seen any specimen 
which I was convinced was the true H. muricata. 
The figure of* H. muricata, as given by Linnaeus 
in the Museum Adolphi Friderici, (and afterwards 
copied by Pennant into his British, Zoohgy ^.pos¬ 
sesses two horns or teeth, which are very conspi¬ 
cuous, and the head is considerably smaller than 
than the tail. In the species above described, 
there are no appearances of horns or teeth, and 
the head is dilated, and'nearly of the size of the 
tail. 
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The drawing of Bruguiere, referred to above, 
exhibits a very just representation of the gene¬ 
ral appearance of the animal. He has omitted 
to delineate the small marginal tubercles of the 
mouth. 

The genus Hirudo, as well as many of the ge¬ 
nera of the class Annelides, is in great confusion. 
The present species, and H. muricata, certain¬ 
ly differ in habit and external characters from the 
fresh-water species of leeches, and ought to con¬ 
stitute a separate genus. Unless such subdivi¬ 
sions of many of the Linnean genera take place, 
each genus of the Systema Natures will assume 
the rank of an order, and the families will occupy 
the station of genera.—(Communicated 9th De¬ 
cember 1809-) 

. 5. Echinus miliaris. 

■ Shell whitish, tinged with violet. The avenues 
of the pores in pairs, dividing the shell into five 
small, and five large spaces. The pores are placed 
in pairs, obliquely disposed in three rows. The 
smaller spaces have a row of protuberances, the 
seats of primary spines, on each side close to the 
pores, with the centre nearly smooth, or covered 
iVith very minute spines, divided by a zig-zag line 
iqwn the middle. These spaces do not reach the 
fop or vertex. The larger spaces are divided by 
a suture from the vertex to the mouth, more dis- 
;inct than in the smaller spaces, with horizontal 
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sutures joining a line, which runs along the side 
of the pores, thus forming rhomboidal compart¬ 
ments. In the centre of each of these compart¬ 
ments, there is a large tubercle, with a few smaller 
ones. Thus, there are but two rows of spines in 
each of the spaces between the pores. The sides 
and middle of the larger spaces are nearly smooth. 
4nus vertical, circular, a little raised, closed by a 
coriaceous wrinkled muricated lid. Mouth beneath, 
central, circular, covered with a thick skin, beset 
with tufts of small spines. 

This is a more depressed species than the E. 
esculentus. The spines are by no means so nume¬ 
rous, ami a part of the spaces between the pores is 
smooth, which, in the other, is thickly set with spi- 
nules. The teeth resemble those of E. esculentus, 
but the jaws are a little more obtuse. The spines 
are stronger, blunt, finely streaked, and some of 
them are upwards of an inch in length. 

This specimen was found in deep water at the 
mouth of Sellavoe, Zetland, where I have also 
observed the following species : Echinus esculen¬ 
tus, there called Scaad (scabbed) mans head. A 
species nearly allied to E. spatagus, termed the 
sea-mouse. E. cidaris, or Piper. The two last 
inhabit deep water. E. pusillus, often cast ashore, 
but-never found with the spines. Professor Jame¬ 
son. found the E. placenta. I never observed the 
E. lacunosus in Zetland, although it is frequent in 
the Frith of Forth,—(Communicated 9th Decem¬ 
ber 1809.) 


0,4 
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6. Lucernariafascicularis. 

Plate xviii. fig. 1, 2. 

Substance gelatinous colour dark-brown, near-? 
ly opake. Tail cylindrical, flexuous, wrinkled, 
extensile, and somewhat narrower at the base, 
where it adheres to broad-leaved Fuci. Body 
bell-shaped, sub-quadrangular, concave within. 
Margin divided into four arms, which are broad 
at the base, divided at the top, and concave with¬ 
in. On the top of each of the divisions of the 
arms, there is a fasciculus of tentacula, upwards of 
a hundred in number. The mouth is placed ip 
the centre, and consists of a loose tubular mem¬ 
brane, sometimes four-notched at the tip, but of¬ 
ten, at the pleasure of the animal* expanded* cir¬ 
cular, or striated. 

Internally, the animal appears to he divided in¬ 
to four compartments, reaching from the centre 
to the margin between the arms. The divisions 
are formed by a thin membrane frqm the four 
corners of the mouth. On each side of these di¬ 
visions, a thick corrugated band extends from the 
centre, almost to the border of the margin. The 
bands are the intestines of the animal* The in¬ 
side of the mouth contains numerous white fil,a-s 
ments. 

i The animal contracts itself into various shapes, 
It„ moves the tentacula very quickly, especially 
if muddy water is poured upon it, .Although 
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I have kept it alive several days, I have never 
observed it in an upright position. It in ge¬ 
neral hangs downwards, as expressed in the 
figure, sometimes, however, it is nearly horizon¬ 
tal. 

It is chiefly found on the leaves of Fucus digi- 
tatus, and F. esculentus, which grow in deep water. 
It is common in Zetland. 

At first I was disposed to consider this species 
as the Lucernaria quadricornis of Muller, (Zool. 
Dan. i. tab. 39. fig. 1.) j but a more careful com¬ 
parison of the figure and description with the 
Zetland specimens, has convinced me of the pro¬ 
priety of Viewing them as distinct species. In 
l>. quadricornis, the branches of the arms are 
represented as terminating in a fasciculus of about 
forty tentacula j whereas, in X. fascicularis, the 
tentacula are upwards of a hundred in number.— 
(Communicated 9th December 1809.) 

7- Caryophyllia cyathus. (Lamark.) 

Madrepora cyathus .— Ellis, Zooph. p. 184. tab. 28. 

fig. 1—4. 

Coral white, hard, striated on the outside, and 
rough. Margin denticulated by the plates of the 
gills. Star oval, containing forty or fifty gills, 
with an equal number of intermediate smaller 
ones ; the latter reaching to the margin, but not to 
the centre as the larger ones do. In the centre of 
the star, there is a prominent ridge in the direc¬ 
tion of its greatest diameter. This ridge is coni. 
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posed of curled plates op each side, of a substance 
similar to the plates of the gills. 

I have only observed two specimens of this 
zoophyte, which I found in a fishing-boat in the 
Island of Papa Stour, Zetland, the Sd August 
1808 . They were taken up from deep water on 
the cod-lines in the fishing ground off Foulah. 
The largest of the two specimens, was half an 
inch in height, six-tenths in length, and four- 
tenths in breadth. They were both attached to a 
dead shell of Pecten opercularis, along with Bala- 
nus intertexa , and Serpula tubularia. 

8. Fungia turbinata. (Lam.) 

Madrepora turbinata. —Lin. Syst. Nat. p. 1272—337.6. 

Amaen. Acad. voL i. p. 190. fig. 1, 2,3, 4, 7. 

. In, the same boat in which I found the Caryo- 
phyllia cyathus, I likewise picked up a dead 
specimen of this coral somewhat defaced. It 
was of the shape of an inverted cone, with the 
base pointed. The star appeared to have, been 
poncave with entire gills. It was about five-tenths 
pf an inch in height, and about the same in breadth 
at the top. 

From its shape, it appears probable, that it 
grows with its base fixed in the sandy bottom of 
the sea, as Pallas formerly conjectured. 
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9. Flustra Ellisii. 

FI. xvii. fig. 1. nat. size, fig. 2. mag., fig. 3. side view. 

Substance firm, brittle, and gritty when dry. 
Colour yellowish-white. The base consists of 
small horny tubuli, by which it is fixed. These 
tubuli unite, and form narrow linear leaves dicho- 
tomously branched. The branches are somewhat 
rounded and celliferous above. The under side 
is carinated, and destitute of cells. The tubuli 
or fibres of which the substance is composed on 
the under side, can be distinctly seen diverging 
from the keel towards the edge of the leaf, and 
forming two small denticles and a bristle on the 
upper side of each lateral cell. These bristles are 
about three times the length of the diameter of 
the branches, and are finely denticulated on one 
side. The cells are oval, and obliquely disposed 
in two or three rows. 

This Flustra was brought up by the cod-lines 
from a hundred fathoms water, off Stenhouse, in the 
parish of Northmavine, Zetland, in July 1808. It 
was growing on an aged specimen of Eschara cer- 
vkornis, in company with Retepora cellulosa. 

, As this Flustra appears to be a new species, I 
have named it in honour of Mr Ellis, that able 
investigator of the natural history of Zoophytes, 
whose works exhibit a striking example of perse¬ 
vering, industry, and accurate investigation. 



XIX. Description and Analysis of a new Species of’ 
Lead-Orefrom India. 


By Thomas Thomson, M. D. F. R. S. L. & E. F. E. S. 
Fellow of the Geological Society, of the Wernerian 
Society, and of the Imperial Chirurgo-Medical Aca¬ 
demy of Petersburgh. 


(Head \9,th February IB14.J 

The ore which constitutes the subject of this 
paper, was brought by Dr Heyne from Madras, 
where it is sold in the shops for medical purposes. 
He thinks it probable that it comes originally 
from Malacca, or the Island of Sumatra. As it 
differs in its constituents from every species of ore 
hitherto observed in Europe, it will not be amiss 
]to lay a description of it, together with the result 
of its analysis, before the public. 

The external colour of the specimen which I 
examined, was blackish-blue, with green stains 
here and there, indicating very clearly, the pre¬ 
sence of copper. When broken, it exhibits the 
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appearance of steel-grained galena, only the colour 
is darker, and it shews the granular concretions 
•which distinguish that variety of sulphuret of lead. 
But, in a few days, this fracture tarnishes, loses its 
metallic lustre, and speedily becomes similar to the 
external surface of the specimen. 

The fracture is small-grained uneven. The ex¬ 
ternal lustre glimmering, and semi-metallic. The 
internal lustre splendent and metallic. Soft, easily 
scratched by a knife. Streak, lead-blue. Rather 
sectile. Specific gravity, 6.590. But Dr Heyn6 
informed me, that he had found pieces as light 
as 4.9. 

Strong nitric acid acts upon this ore, when re¬ 
duced to powder, with great violence ; but when 
the acid is diluted with water, the action is scarce¬ 
ly perceptible. 

A hundred grains of the ore in the state of pow¬ 
der, were treated with an ounce measure of strong 
nitric acid. The action was so violent, that I "was 
obliged to moderate it by the addition of water. 
When this portion of acid ceased to act, it was de¬ 
canted off, and an additional portion substituted in 
its place. After two days, all action was at an end. 
Part of the ore was dissolved, and part was in the 
state of a white powder. This white powder be¬ 
ing separated by the filter, washed and dried in the 
open air, weighed 58.5 grains. When exposed to 
the heat of a lamp on a watch-glass* it gave out 
• fumes of sulphur, and the weight was reduced to 
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•54.8 grains. The 3.7 grains driven off, I consider 
as sulphur.' 

The white powder was now exposed to a red 
heat in a platinum crucible, but it did not lose any 
weight. Before the blow-pipe, upon charcoal, it 
was speedily reduced, and a button of metallic lead 
Obtained. It was easy to recognize by these pro¬ 
perties, that the powder was sulphate of lead. 

The acid liquof being evaporated nearly to dry¬ 
ness, an additional portion of white powder sepa¬ 
rated, which, being washed and dried, weighed 
16.6 grains. It was likewise sulphate of lead. 

Thus, 100 grains of the ore yielded 71.4 grains 
of sulphate of lead. Now, this salt is a compound 
Of Yellow oxide of lead, 52.61 

Sulphuric acid, - 18.79 

71.40 

From the table given in the Annals of Philoso¬ 
phy, vol. ii. p. 42., it is easy to see that 52.61 
grains of oxide of lead, contain 48.849 grains of 
lead. From the same table, we may ascertain, 
that 18.79 grains of sulphuric acid contain 7.516 
grains of sulphur. 

The liquid from which the last portions' of sul¬ 
phate of lead had been separated, being set aside 
,£or a few days, let fall small tetrahedral crystals of 
: a white colour, which I recognized by their form 
nitrate of lead. They weighed 2.13 grains, 
and contained 1,21 grains of lead. Thus, the 
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whole lead obtained from the 100 grains of ore, 
amounted to 50.059 grains. 

The solution being mixed with some nitrate of 
barytes, become slightly muddy, and let fall a 
white powder, insoluble in nitric acid, and there¬ 
fore sulphate of barytes. It weighed 0.8 grain, 
and contained 0.112 grain of sulphur. The pre¬ 
sence of Sulphuric acid, in a solution from which 
nitrate of lead had separated in crystals, is curious. 
I do not see how it can be accounted for, unless 
we suppose Berthollet’s principle of the effect of 
mass to be to a certain amount true. For there 
was present in the liquid, an enormous excess of 
nitric acid, when compared with the quantity of 
sulphuric acid. Thus, the whole sulphur obtain¬ 
ed from the 100 grains of ore, amounted to 11.328 
grains. 

The nitric acid solution, which Had a bluish- 
green colour, was now mixed with 90 grains of 
sulphuric acid, and distilled in a retort almost to 
dryness, to get rid of the nitric acid. The resi¬ 
due was dissolved in water, and a plate of zinc 
being introduced, was allowed to remain till the 
liquid lost entirely its blue colour, and assumed 
the light-green tinge, which indicates the presence 
of iron. Diluted muriatic acid was now poured 
upon the plate of zinc, till it was completely dis¬ 
solved. The copper thrown down by this process, 
being dried and weighed, was found to amount 
to 32.5 grains. 
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A plate of fresh zinc was introduced into the 
green solution, and allowed to remain till the co¬ 
lour was entirely removed. Yellowish-red flocks 
were thrown down, which being washed, dried, 
and weighed* amounted to 2 grains. Being dis¬ 
solved in muriatic acid, and mixed with prussiate 
of potash, the whole was precipitated in the state 
of Prussian blue. Hence it consisted of red oxide 
of iron. But 2 grains of red oxide of iron, are 
equivalent to 1.37 grain of iron. 

Thus it appears, that the constituents of the ore 
were as follows: 


Lead* 

50.050 

Copper* - 

32.500 

Iron, - - 

1.370 

Sulphur, 

11.328 

Loss, 

4.743 


100.000 


If we conceive tlie loss in the preceding an¬ 
alysis to have been sulphur, which I think pro¬ 
bable from the violent action of the first portion 
of nitric acid, the ore was nothing else than a 
mixture or combination of the sulphurets of 
lead, copper, and iron, in the following propor¬ 
tions : 
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Sulphuret of lead, - 57*269 * 

_ Sulphuret of copper, - 40.850 

Sulphuret of iron, - 2.390 


100.309 

That this ore is not a mere mechanical mixture 
of these sulphurets, I conceive proved by this cir¬ 
cumstance. I attempted in vain to separate the 
sulphuret of copper from the sulphuret of lead, 
by washing the powdered ore upon an inclined 
plane. Yet the specific gravity of these two sul¬ 
phurets, is so different, that their mechanical se¬ 
paration ought to be easy, unless they be chemi¬ 
cally combined. Now, it deserves attention, that 
the ore, {"neglecting the .small quantity of sulphu¬ 
ret of iron, which is probably accidental,) consists 
of one integrant particle of sulphuret of lead, 
combined with two integrant particles of sulphu¬ 
ret of copper. Hence I am disposed to consider 
this ore as constituting a new species of lead-ore,— 
a species, however, of comparatively little value 
in a metallurgic point of view ; because lead and 
copper are mutually injurious to each other* and 
it would be difficult to devise cheap methods ot 
separating them. 

.AlS this ore has only been met with in apothe- 
. caries shops, and as we are ignorant of any mine 
of- -it actually existing, it may be supposed per¬ 
haps to be an artificial combination, From the ap¬ 
pearance of the specimen which I examiued, n© 

VOL. I. R 
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such conclusion could be drawn. It had all the 
characters of a natural production. At the same, 
time, it would be worth while to make a few ex¬ 
periments, in order to determine whether a si¬ 
milar substance could be obtained by melting to¬ 
gether sulphurets of lead and copper in the re¬ 
quisite proportions. 
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XX. Notice concerning the Structure of the Cells 
in the Combs of Bees and Wasps. 

By Dr Barclay.- 
(Read 18 th January 1812 .) 


Having inquired of several naturalists, whether 
or not they knew any author who had mention¬ 
ed, that the partitions between the cells of the 
honeycomb were double, and whether or not they 
had ever remarked such a structure themselves ; 
and they having answered in the negative; I now 
take the liberty of presenting to the Society 
pieces of honeycomb, in which the young bees 
had been reared, upon breaking which, it will be 
, clearly seen that the partitions between different 
cells, at the sides and the base, are all double; or in 
pther words, that each cell is a distinct, separate, 
and in some measure an independent structure, 
agglutinated only to the neighbouring cells j and 
that when the agglutinating substance is destroy¬ 
ed, each cell may be entirely separated from the 
rest. 



(Sells of the honeycomb*' 


$60 

I have also some specimens of the cells formed 
by wasps, which show, that the partitions be- 
tween them are also double, and that the agglu¬ 
tinating substance between them is more easily 
destroyed than that between the cells of the bee. 

I confess, that I do not know whether this 
structure has been observed by others before me; 
but whether it has or not, I claim no merit for the 
discovery, as I was led to remark the structure 
by mere accident, and not from any previous in¬ 
vestigation. 
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XXL On the Greenland or Polar Ice. 


By William Scores ®v junior , M. W. S. 


(Read 1 Ith March 1815.J 

Lit reduction. 

Greenland* is a country where every object is 
strikingly singular, or highly magnificent. The 
atmosphere, the land, and the ocean, each exhi¬ 
bit remarkable or sublime appearances. 

With regard to the atmosphere , several pecu¬ 
liarities may be noticed, viz. its darkness of colour 


, * The name Greenland , is here to be taken in its common and 
most general acceptation, which is meant to signify, not only 
Greenland properly so called, hut more especially the land of 
Spitsbergen and adjacent islands, together with the seas inter¬ 
mediate between these two coasts, extending from the farthest 
navigable point north, to the southern margin of all ice; or 
by act of Parliament, to 30' N. latitude.—26th Geo. IIL 
c. 41 • § 16. 

TOI. II* $ 
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and density ; its frequent production of crystal¬ 
lised snow in a wonderful perfection and variety 
of form and texture ; and its astonishing sudden 
changes from calm to storm,—from fair weather 
to foul, and vice versa. 

The. land is of itself a sublime object ; its stu¬ 
pendous mountains rising by steep acclivities from 
the very margin of the ocean to an immense 
height, terminating in ridged, conical, or pyramidal 
summits ; its surface, contrasting its native pro¬ 
truding dark-coloured rocks, with its burthen of 
purest snow ; the whole viewed under the densi¬ 
ty of a gloomy sky, forms a picture impressive 
and grand. Its most remarkable inhabitant is 
the White or Polar Bear, which indeed also oc¬ 
curs on the ice. This ferocious animal, seems to 
he the natural lord of those regions. He preys in¬ 
discriminately on quadruped, fowl, reptile, and fish; 
all behold him with dread, and flee his presence. 
The seals signify their fear of him by their con¬ 
stant watching, and betake themselves precipi¬ 
tately to the water on his approach. Carrion, 
therefore, (of which the carcase of the whale is 
at a certain season the most plentiful), affords him 
a passive, sure, and favourite food. His sense of 
smelling is peculiarly acute : in his march, he is 
frequently observed to face the breeze, to rear 
las head, and snuff the passing scent, whereby he 
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c^n discover the nearest route to his, odorous 
banquet, though the distance be incredibly 
great. 

The water of the ocean, is not the least interest¬ 
ing of the elements, particularly as affording the 
bed, and partly the materials for the most prodi¬ 
gious masses of ice. Its colour is peculiar. Its 
products are numerous, and of particular import¬ 
ance. It is here that the huge Mysticetus, o t 
Whalebone Whale, takes up his residence, and 
collects his food •,—it is here that he sports and 
astonishes, by his vast bulk and proportionate 
strength ;—and it is here that he becomes the ob¬ 
ject of maritime adventure, and a source of com¬ 
mercial riches. 


Ice, an interesting production. 

Of the inanimate productions of Greenland, 
none perhaps excites so much interest and aston¬ 
ishment in a stranger, as the ice in its great abun¬ 
dance and variety. The stupendous masses, known 
by the name of Ice-Islands, Floating-Mountains, 
or Icebergs , common to Davis’ Straits and some¬ 
times met with here, from their height, various 
forms, and the depth of water in which they 
ground, are calculated to strike the beholder with 

s 2 
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wonder: yet the fields * of ice, more peculiar to 
Greenland, are not less astonishing. Their defi¬ 
ciency in elevation, is sufficiently compensated by 
their amazing extent of surface. Some of them 
have been observed near a hundred miles in 
length, and more than half that breadth; each 
consisting of a single sheet of ice, having its sur¬ 
face raised in general four or six feet above the 
level of the water, and its base depressed to the 
depth of near twenty feet beneath. 

The various kinds of Ice described. 

The ice in general, is designated by a variety 
of appellations, distinguishing it according to the 
size or number of pieces, their form of aggregation, 
thickness, transparency, &c, I perhaps cannot 
better explain the terms in common acceptation 
amongst the whale-fishers, than by marking the 
disruption of a field. The thickest and strongest 
field cannot resist the power of a heavy swell; 
indeed, such are much less capable of bending 
■without being dissevered, than the thinner ice 
which is more pliable. When a field, by the set 
of the current, drives to the southward, and being 
deserted by the loose ice, becomes exposed to the 
effects of a grown swell, it presently breaks into a 


-* A field is a continued sheet of ice, so large, that its boon* 
darks cannot be seen from the summit of a ship's mast. 
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great many pieces, few of which will exceed forty 
or fifty yards in diameter. Now, such a number 
of these pieces collected together in close contact, 
so that they cannot, from the top of the ship’s 
mast, be seen over, are termed a pack. 

When the collection of pieces can be seen across, 
if it assume a circular or polygonal form, the name 
of patch is applied, and it is called a stream when 
its shape is more of an oblong, how narrow soever 
it may be, provided the continuity of the pieces 
is preserved. 

Pieces of very large dimensions, but smaller 
than fields, are called floes : thus, a field may be 
compared to a pack, and a floe to a patch, as re¬ 
gards their size and external form. 

Small pieces which break off, and are separated 
from the larger masses by the effect of attrition, 
are called brash-ice, and may b.e collected into 
streams or patches. 

Ice is said to be loose or open, when the pieces 
are so far separated as to allow a ship to sail free¬ 
ly amongst them ; this has likewise been called 
drift-ice. 

A hummock is a protuberance raised upon 
any plane of ice above the common level. It 
is frequently produced by pressure, where one 
piece is squeezed upon another, often set up¬ 
on its edge, and in that position cemented by 
the frost. Hummocks are likewise formed, by 
pieces of ice mutually crushing each other, the 

s 3 
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wreck being coacervated upon one or both of 
them. To hummocks, the ice is indebted for 
its variety of fanciful shapes, and its pic¬ 
turesque appearance. They occur in great num¬ 
bers in heavy packs, on the edges ' and oc¬ 
casionally in the middle of fields and floes. They 
often attain the height of thirty feet or upwards. 

A calf is a portion of ice which has been de¬ 
pressed by the same means as a hummock is ele¬ 
vated. It is kept down by some larger mass; 
from beneath which, it shews itself on one side. 
I have seen a calf so deep and broad, that the ship 
sailed over it without touching, when it might be 
observed on both sides of the vessel at the same 
time; this, however, is attended with consider¬ 
able danger, and necessity alone warrants the ex¬ 
periment, as calves have not unfrequently (by a 
ship’s touching them, or disturbing -ihe sea near 
them) been called from their sub-marine situa¬ 
tion to the surface, and with such an accelerated 
velocity, as to stave the planks aqd timbers of the 
ship, and in some instances, to reduce the vessel 
to a wreck. 

Any part of the upper superficies of a piece of 
ice, which comes to be immersed beneath the 
surface of the water, obtains the name of a tongue. 

A bight signifies a bay or sinuosity, on the 
border of any large mass or body of ice. It is 
supposed to be called bight from the low word bite, 
to take in, or entrap; because, in this situation. 
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ships are sometimes so caught by a change of 
wind, that the ice cannot he cleared on either 
tack ; and in some cases, a total loss has been the 
.copsequence. 

Comparison of Ice frozen from Sea-Water and 

Rain-Water , 

When the sea freezes, the greatest part of the 
salt it contains is deposited, and the frozen spongy 
mass probably contains no salt, but what is natu¬ 
ral to the sea-water filling its pores. Hence, the 
generality of ice affords fresh-water, when dis¬ 
solved. As, however, the ice frozen from sea¬ 
water does not appear so solid and transparent as 
that procured from snow or rain-water, sailors 
distinguish it into two kinds, accordingly as it 
seems to have been formed from one or the other. 

Ice frozen from Sea-Water. 

What is considered as salt-water ice , is porous, 
white, and in a great measure opaque, (except 
when in very thin pieces), yet transmits the 
rays of light with a greenish shade. It is softer, 
and swims lighter than fresh-water ice, and when 
dissolved, produces water sometimes perfectly 
fresh, and sometimes saltish; this depends in a 
great measure on the situation from whence it is 
taken: such parts as are raised above the surface 
of the sea in the form of hummocks, appear to gain 

s 4 
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solidity by exposure to the sun and air, and are 
commonly fresh, whilst those pieces taken out of 
the sea are somewhat salt. Although it is very 
probable, that this retention of salt may arise from 
the sea-water contained in its pores, yet I have 
never been able to obtain, from the water of the 
ocean, by experiment, an ice either compact, 
transparent, or fresh. That the sea-water has a 
tendency to produce fresh ice, however, is proved 
•from the concentration observed in a quantity ex¬ 
posed in an open vessel to a low temperature, by 
the separation of the salt from the crystals of ice, 
in the progress of the freezing. Thus it is, that 
jn the coldest weather, when a ship exposed to a 
tempestuous sea, is washed with repeated sprays , 
and thereby covered with ice, that in different 
places obstructing the efflux of the water over¬ 
board, a portion always remains unfrozen, and 
which, on being tasted, is found to contain salt 
highly concentrated. This arises from the freez¬ 
ing point of water falling in a certain ratio ac¬ 
cording to the degree of saltness; thus, though 
pure water, of specific gravity 1.0000, freeze with 
a temperature of 32°, water of specific gravity 
1.0263, containing about 5-| oz, (avoird.) of salt 
in every gallon of 231 cubic inches, that is, with 
the degree of saltness common to the Greenland 
Seas, freezes at 28^-*. Sea-water concentrated by 
freezing, until it obtains the specific gravity of 
}. 1045, .requires a temperature of 12f° for it? 
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congelation, having its freezing point reduced 
I8-J-* below that of pure water ; and water satu¬ 
rated with sea-salt remains liquid, at a tempera¬ 
ture of—4°. 

Thus, we are presented with a natural process 
for extracting salt from the sea, at least for great¬ 
ly facilitating that process in a concentration of 
the saline particles, by the agency of frost. 

When salt-water ice floats in the sea a_ a freezing 
temperature, the proportion above, to that below 
the surface, is as 1 to 4 nearly ; and in fresh water, 
at the freezing point, as 10 to 69, or I to 7 nearly. 
Hence, its specific gravity appears tobe aboutO.873. 

' Of this description is all young ice, as it is called, 
which forms a considerable proportion of packed 
and drift ice in general; where it occurs in flat 
pieces commonly covered with snow, of various 
dimensions, but seldom exceeding fifty yards in 
diameter. 


Fresh-Water Ice. 

Fresh-water ice , is distinguished by its black 
appearance when floating in the sea, and its beau¬ 
tiful green hue and transparency when removed 
into the air. Large pieces may occasionally be 
obtained, possessing a degree of purity and trans¬ 
parency, equal to that of the finest glass, or most 
beautiful crystal *, but generally, its transparency 
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is interrupted by numerous small globular or pear- 
shaped air-bubbles: these frequently form con¬ 
tinuous lines intersecting the ice in a direction 
apparently perpendicular to its plane of forma¬ 
tion. 

Fresh-water ice is fragile, but hard ; the edges 
of a fractured part, are frequently so keen, as to 
inflict a wound like glass. The homogeneous and 
most transparent pieces, are capable of concen¬ 
trating the rays of the sun, so as to produce a con¬ 
siderable intensity of heat. With a lump of 
ice, of by no means regular convexity, I have 
frequently burnt wood, fired gunpowder, melted 
lead, and lit the sailors’ pipes, to their great 
astonishment; all of whom, who could procure 
the needful articles, eagerly flocked around me, 
for the satisfaction of smoking a pipe ignited by 
such extraordinary means. Their astonishment 
was increased, on observing, that the ice remained 
firm and pellucid, whilst the solar rays emerging 
therefrom, were so hot, that the hand could not 
he kept longer in the focus, than for the space of 
a few seconds. In the formation of these lenses, 
l roughed them with a small axe, which cut the 
ice tolerably smooth j I then scraped them with a 
knife, and polished them merely by the warmth 
of the hand, supporting them during the opera¬ 
tion in a woollen glove. I once procured a piece 
of the purest ice, so large, that a lens of sixteen 
inches diameter was obtained out of it; unfortu- 
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nately, however, the sun became obscured before 
it was completed, and never made its appearance 
again for a fortnight, during which time, the air 
being mild, the lens was spoiled. 

The most dense kind of ice, which is per¬ 
fectly transparent, is about one-tenth specifically 
lighter than sea-water at a freezing temperature. 
Plunged into pure water, of temperature 32®, the 
proportion floating above to that below the sur¬ 
face, is as 1 to 15, and placed in boiling fresh 
water, it barely floats. Its specific gravity is 
about 0.937. 

Fields, bergs, and other large masses, chiefly 
consist of this kind of ice. Brash-ice likewise 
affords pieces of it, the .surfaces of which are al¬ 
ways found crowded with conchoidai excavations 
tvhen taken out of the sea. 

On the Formation of Ice on the Sea. 

Some naturalists have been at considerable pains 
to endeavour to explain the phenomena of the 
progressive formation of the ice in high latitudes, 
and the derivation of the supply, which is annually 
furnished, for replacing the great quantities that 
are dissolved and dissipated by the power of the 
waves, and the warmth of the climate into whici| 
it drifts. It has frequently been urged, that the 
vicinity of land is indispensable for its formation. 
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Whether this may be the case or not, the follow¬ 
ing facts may possibly determine. 

I have noticed the process of freezing 'from the 
first appearance of crystals, until the ice had ob¬ 
tained a thickness of more than a foot, and did 
not find that the land afforded any assistance or 
even shelter, which could not have been dispensed 
with during the operation. It is true, that the 
land was the cause of the vacancy or space free 
from ice, where this new ice was generated ; the 
jce of older formation had been driven off by 
easterly winds, assisted perhaps by a current; 
yet this new ice lay at the distance of twenty 
leagues from Spitzbergcn. But I have also seen 
ice grow to a consistence capable of stopping the 
progress of a ship with a brisk wind, even when 
exposed to the waves of the North Sea and 
Western Ocean, on the south aspect of the main 
body of the Greenland ice, in about the seventy- 
second degree of north latitude. In this situa¬ 
tion, the process of freezing is accomplished un¬ 
der peculiar disadvantages. I shall attempt to 
describe its progress from the commencement. 

Freezing of the Ocean in a rough Sea. 

The first appearance of ice whilst in the state 
of detached crystals, is called by the sailors sludge, 
and resembles snow when cast into water that is 
too cold to dissolve it. This smooths the ruffled 
sea, apd produces an effect like oil in stilling the 
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breaking surface. These crystals soon unite, and 
would form a continuous sheet, but, by the motion 
of the waves, they are broken into very small 
pieces, scarcely three inches in diameter. As they 
strengthen, many of them coalesce, and form a 
larger mass. The undulations of the sea still con¬ 
tinuing, these enlarged pieces strike each other on 
every side, whereby they become rounded, and 
their edges turned up, whence they obtain the 
name of pancakes: several of these again unite, 
and thereby continue to increase, forming larger 
pancakes , until they become perhaps a foot iii 
thickness, and many yards in circumference. 

Freezing of the Sea in sheltered situations. 

When the sea is perfectly smooth, the freezing 
process goes on more regularly, and perhaps more 
rapidly. The commencement is similar to that 
just described ; it is afterwards continued by con¬ 
stant additions, to its under surface. During 
twenty-four hours keen frost, it will have become 
two or three inches thick, and in less than forty- 
eight hours time, capable of sustaining the weight 
of a man. This is termed hay-ice, whilst that of 
older formation is distinguished into light and 
heavy ice j the former being from a foot to about 
a yard in thickness, and the latter from about a 
yard upwards. 
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It is generally allowed, that all that is necessary 
in low temperatures for the formation of ice, is 
still water: here then, it is obtained. In every 
opening of the ice at a distance from the sea, the 
water is always as smooth as that of a harbour j 
and as I have observed the growth of ice up to a 
foot in thickness in such a situation, during one 
month’s frost, the effect of many years, we might 
deem to be sufficient, for the formation of the 
most ponderous fields. 

There is no doubt, but a large quantity of ice 
is annually generated in the bays, and amidst the 
islands of Spitsbergen : which bays, towards the 
end of summer, are commonly emptied of their 
contents, from the thawing of the snow on the 
mountains causing a current outwards. But this 
will not account for the immense fields which are 
so abundant in Greenland. These evidently come 
from the northward, and have their origin between 
Spitzbergen and the Pole. 

On the Generation of Fields, 

As strong winds are known to possess great in¬ 
fluence in drifting off the ice, where it meets 
with the least resistance, may they not form open¬ 
ings in the ice far to the north, as well as in lati¬ 
tudes within our observation ? Notwithstanding 
the degree in which this cause may prevail, is un- 
eertain, yet of this we are assured, that the ice 
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on the west coast of Spitsbergen, has always a 
tendency to drift, and actually does advance in a 
surprising manner to the south or south-west; 
whence, some vacancy must assuredly be left in 
the place which it formerly occupied. 

These openings, therefore, may be readily frozen 
over whatever be their extent, and the ice may 
in time acquire all the characters of a massy 
field. 

It must, however, be confessed, that from the 
density and transparency of the ice of fields, and 
the purity of the water obtained therefrom, it is 
difficult to conceive that it could possess such cha¬ 
racters if frozen entirely from the water of the 
ocean;—particularly as young ice is generally 
found to be porous and opaque, and does not af¬ 
ford a pure solution. The succeeding theory, 
therefore, is perhaps more consonant to appear¬ 
ances ; and although it may not be established, 
has at least probability to recommend it. 

It appears from what has been advanced, that 
openings must occasionally occur in the ice be¬ 
tween Spitzbergen and the Pole, and that these 
openings will in all probability, be again frozen 
over. Allowing, therefore, a thin field or a field 
of bay-ice to be therein formed, a superstructure 
may probably be added by the following process. 
The frost, which constantly prevails during nine 
months of the year, relaxes towards the end of 
June or the beginningof July, whereby the cover- 
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ing of snow, annually deposited to the depth of 
two or three feet on the ice #, dissolves. Now, 
as this field is supposed to arise amidst the older 
and heavier ice, it may readily occupy the whole 
interval, and he cemented to the old ice on every 
side; whence, the melted snow has no means of 
escape. Or, whatever be the means of its reten¬ 
tion on the surface of the young field, whether 
by the adjunction of higher ice, the elevation of 
its border by the pressure of the surrounding ice, 
or the irregularity of its own surface, several 
inches of ice must be added to its thickness on 
the returning winter, by the conversion of the 
snow-water into solid ice. This process repeated 
for many successive years, or even ages, together 
with the enlargement of its under-side from the 
ocean, might he deemed sufficient to produce the 
most stupendous bodies of ice that have yet been 
discovered j at the same time that the ice thus 
formed, 'Would doubtless correspond wdth the 
purity and transparency of that of fields in gene¬ 
ral. 

Fields may sometimes have their origin in 
heavy close packs, which, being Cemented toge¬ 
ther by the intervention of new ice, may become 


* That snow is deposited on the ice in high northern lati¬ 
tudes, is here allowed, because ho field has yet been met with 
which did not support a considerable burthen of it, 
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one solid mass. In this way, are produced such 
fields, as exhibit a rugged, hummocky surface. 

Fields commonly make their appearance about 
the month of June, though sometimes earlier :— 
they are frequently the resort of young whales j 
strong • north and westerly winds expose them to 
the Greenlaiidmen, by driving off the loose ice. 
Some fields exhibit a perfect level plain, without 
a fissure or hummock, so clear indeed, that I 
imagine, upon one which I saw, a coach might be 
driven a hundred miles in a direct line, without 
any obstruction. Most commonly, however, the 
Surface contains some hummocks, which somewhat 
relieve the uniformity of intense light, by a tinge 
qf delicate green, in cavities where the light gains 
admittance in an oblique direction, by passing 
through a portion of ice. 

The invariable tendency of fields to drift to the 
south-westward, even in calms, is the means of 
many being yearly destroyed. They have fre¬ 
quently been observed to advance a hundred miles 
in this direction, within the space of One month, 
notwithstanding the occurrence of winds from 
every quarter. On emerging from amidst the 
smaller ice, which before sheltered them; they 
are soon broken up by the swell, are partly dis¬ 
solved, and partly converted into drift ice. The 
places of such, are supplied by others from did 
north. White bears here find an occasional ha¬ 
bitation, and will travel many leagues from lantl 
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upon the fields. They have been repeatedly met 
with, not only upon these continuous sheets of 
ice, but on the ice of close packs, to the utmost 
extent to which ships have penetrated. 

On the tremendous Concussions of Fields. 

The occasional rapid motion of fields, with the 
strange effects produced on any opposing substance, 
exhibited by such immense bodies, is one of the 
most striking objects this country presents, and is 
certainly the most terrific. They not unfrequent- 
ly acquire a rotatory movement, whereby their cir¬ 
cumference attains a velocity of several miles per 
hour. A field, thus in motion, coming in con¬ 
tact with another at rest, or more especially with 
a contrary direction of movement, produces a 
dreadful shock. A body of more than ten thou¬ 
sand millions of tons in weight *, meeting with in¬ 
sistence, when in motion, the consequences may 
possibly be conceived ! The weaker field is crush¬ 
ed with an awful noise j sometimes the destruc- 


* A field of thirty nautical miles square surface, and thirteen 
feet in thickness, would weigh somewhat more than is here men¬ 
tioned. Allowing it to displace the water in which it floats, to 
the depth of eleven feet, the weight would appear to be 
10,182,857,142 nearly, in the proportion of a cubic foot of 
sea-water, to 64 lb. 
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tion is mutual: pieces of huge dimensions and 
Weight, are not unfrequently piled upon the top, 
to the height of twenty or thirty feet, whilst 
doubtless a proportionate quantity is depressed 
beneath. The view of those stupendous effects 
in safety, exhibits a picture sublimely- grand ; but 
where there is danger of being overwhelmed, 
terror and dismay must be the predominant feel¬ 
ings. The whale-fishers at all times require un¬ 
remitting vigilance to secure their safety, but 
scarcely in any situation, so much, as when naviga¬ 
ting amidst those fields : in foggy weather, they 
are particularly dangerous, as their motions cannot 
then be distinctly observed. It may easily be 
imagined, that the strongest ship can no more 
withstand the shock of the contact of two fields, 
than a sheet of paper can stop ji musket-ball. 
Numbers of. vessels, since the establishment of the 
fishery, have been thus destroyed j some have 
been thrown upon the ice, some have had their 
hulls completely torn open, and others have been 
buried beneath the heaped fragments of the 
ice. 

In the year 1804, I had a good opportunity of 
Witnessing the effects produced by the lesser masses 
in motion. Passing between two fields of bay- 
ice, about a foot in thickness, they were observed 
rapidly to approach each other, and before our 
ship could pass the strait, they met with a veloci¬ 
ty of three or four miles per hour: the one over- 
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laid the other, and presently covered many acre'3 
of surface. The ship proving an obstacle to the 
course of the ice, it squeezed up on both sides* 
shaking her in a dreadful manner, and producing 
a loud grinding, or lengthened acute tremulous 
noise, accordingly as the degree of pressure was 
diminished or increased, until it had risen as high 
as the deck. After about two hours, the velocity 
was diminished to a state of rest ; and soon after¬ 
wards, the two sheets of ice receded from each 
other, nearly as rapidly as they before advanced. 
The ship, in'this case, did not receive any injury, 
but had the ice been only half a foot thicker, she 
would probably have been wrecked. 

In the month of May of the present year, (1813), 
I witnessed a more tremendous scene. Whilst na¬ 
vigating amidjt the most ponderous ice which the 
Greenland seas present, in the prospect of making 
our escape from a state of besetment; our progress 
was unexpectedly arrested by an isthmus of ice, 
about a mile in breadth, formed by the coali¬ 
tion of the point of an immense field on the 
north, with that of an aggregation of fioes on 
the South. To the north field', we moored the 
ship, in the hope of the’ ice separating in this 
. place. I then quitted the ship, and travelled over 
the ice to the point of collision, to observe the 
state of the bar which now prevented our release, 
I immediately discovered, that the two points had 
bai recently met j that already a prodigious mass 
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©f rubbish had been squeezed upon the top, and 
that the motion had not abated. The fields con¬ 
tinued to overlay each other with a majestic mo¬ 
tion, producing a noise resembling that of com¬ 
plicated machinery, or distant thunder. The 
pressure was so immense, that numerous fissures 
were occasioned, and the ice repeatedly rent be¬ 
neath my feet. In one of the fissures, I found the 
snow on the level to be three and a-half feet deep, 
and the ice upwards of twelve. In one place, 
hummocks had been thrown up to the height of 
twenty feet from the surface of the field, and at 
least twenty-five feet from the level of the water ; 
they extended fifty or sixty yards in length, and' 
fifteen in breadth, forming a mass of about two 
thousand tons in weight. The majestic unvaried 
movement of the ice,—the singular noise with 
which it was accompanied,—the tremendous pow¬ 
er exerted,— and the wonderful effects produced, 
were calculated to excite sensations of novelty 
and grandeur, in the mind of even the most care¬ 
less spectator ! 

Sometimes these motions of the ice may be ac¬ 
counted for. Fields are disturbed by currents,— 
the wind,—or the pressure of other ice %ainst 
them. Though the set of the current be gene¬ 
rally towards the south-west, yet it seems occa-v 
sionally to vary: the wind forces all ice to lee¬ 
ward, with a velocity nearly in the inverse pro- 

t 3 
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portion to its depth under water; light ice conse¬ 
quently drives faster than heavy ice, and loose icc 
than fields: loose ice meeting the side of a field 
in its course, becomes deflected, and its re-action 
causes a circular motion of the field. Fields may 
approximate each other, from three causes: first. 
If the lighter ice be to windward, it will, of ne¬ 
cessity, be impelled towards the heavier: second¬ 
ly, As the wind frequently commences blowing 
on the windward side of the ice, and continues 
several hours before it is felt a few miles distant 
to leeward, the field begins to drift, before the 
wind can produce any impression on ice, on its op¬ 
posite side; and, thirdly, Which is not an uncom¬ 
mon case, by the two fields being impelled to¬ 
wards each other, by winds acting on each from 
opposite quarters. 

The closing of heavy ice, encircling a quantity 
of bay ice, causes it to run together with such force, 
that it overlaps wherever two sheets meet, until 
it sometimes attains the thickness of many feet. 
Drift-ice does not often coalesce with such a 
pressure, as to endanger any ship, which may hap¬ 
pen to be beset in it: when, however, land opposes 
its drift, or the ship is a great distance immured 
amongst it, the pressure is sometimes alarming. 

Icebergs. 

The term icebergs has commonly been applied 
to those immense bodies of ice, situated on the 
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land, “ filling the valleys between the high moun¬ 
tains,” and generally exhibiting a square perpen¬ 
dicular front towards the sea. They recede back¬ 
ward inland to an extent never explored, Mar¬ 
tin, Crantz, Phipps, and others, have described 
those wonders of nature, and all agree as to their 
manner of formation, in the congelation of the 
sleet and rains of summer, and of the accumulated 
snow, partly dissolved by the summer sun, which, 
on its decline, freezes to a transparent ice. They 
are as permanent as the rocks on which they rest: 
For although large portions may be frequently se¬ 
parated, yet the annual growth replaces the loss, 
and probably, on the whole, produces a perpetual 
increase. I have seen those styled the Seven Ice¬ 
bergs, situated in the valleys of the north-west 
cosat of Spitzbergen •, their perpendicular front 
may be about 300 feet in height; the green co¬ 
lour, and glistening surface of which, form a 
pleasing variety in prospect, with the magnificence 
of the encompassing snow-clad mountains, which, 
as they recede from the eye, seem to “ rise crag 
above crag,” in endless perspective. 

Large pieces may be separated from those ice¬ 
bergs in the summer season, when they are par¬ 
ticularly fragile, by their ponderous overhanging 
masses, overcoming the force of cohesion; or other¬ 
wise, by the powerful expansion of the water, 
filling any excavation or deep-seated cavity, when 
its dimensions are enlarged by freezing, thereby 

t4 
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exerting a tremendous force, and bursting the* 
whole asunder. 

Pieces thus, or otherwise detached, are hurled 
into the sea with a dreadful crash ; if they are 
received into deep water, they are liable to be 
drifted off the land, and, under the form of ice- 
islands, or ice-mountains, they likewise still retain 
their parent name of icebergs. I much question, 
however, if all the floating bergs seen in the 
seas west of Old Greenland, thus derive their ori¬ 
gin ; their number is so great, and their dimen¬ 
sions so immense. 

Magnitude of Icebergs, 

If all the floating, islands of ice thus proceed 
from disruptions of the icebergs generated on 
the land. How is.it that so few are met with in 
Greenland, and those comparatively so diminu¬ 
tive;, whilst Baffin’s Bay affords them so plentiful¬ 
ly, and of such amazing size ? The largest I 
ever saw in Greenland, was about a thousand yards 
in'circumference, nearly square, of a regular flat 
surface, twenty feet above the level of the sea, 
and as it was composed of the most dense kind of 
ice, it must have been 150 or IfiO feet in thick¬ 
ness, and in weight about two millions of tons. 
But masses have been repeatedly seen in Davis’ 
Straits, near two miles in length, and one-third as 
broad, whose rugged mountainous summits were 
rearfed with various spires to the height of trior? 
fhan a hundred feet, whilst their base must have 
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reached to the depth of a hundred and fifty yards , 
beneath the surface of the sea. Others, again, 
have been observed, possessing an even surface, 
of five or six square miles in area, elevated thirty 
yards above the sea, and fairly run aground in 
water of ninety or a hundred fathoms in depth ; 
the weight of which, must have been upwards of 
two thousand millions of tons # ! 

Icebergs may arise in sheltered bays of the Land. 

Spitzbergen is possessed of every character 
which is supposed to be necessary for the forma¬ 
tion of the largest icebergs j high mountains, deep 
extensive valleys, intense frost, and occasional thaws; 
yet here a berg is very rarely met with, and the 
largest I ever heard of, was not to be compared 
with the productions of Baffin’s Bay. Icebergs, I 
therefore conclude, may have their principal ori¬ 
gin in the deep*sheltered narrow bays, with which 
Old or West Greenland abounds. In this respect, 
it possesses a decided advantage over Spitzbergen, 
since, on the West side, the coast now alone visit¬ 
ed, few sheltered spots occur ; at least those situa¬ 
tions, the most protected from the influences of 

* Suppose the iceberg 3 miles (English statute) long, by 2 
broad, that is 13,840 by 10,560 feet surface, and 500 feet deep 
ijnder water, it would displace 83,635,200,000 cubic feet of sea¬ 
water; and as a cubic foot of Greenland sea-water weighs 
63 lb. 15 oz. 4 dr., or 64 lb. nearly, the weight of the mass would 
appear to be about 2,389,577,142 tons. 
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the wind and prevailing currents, are found an¬ 
nually to disembogue themselves of their ice. On 
the eastern coast, if we may rely on the charts, 
and credit the affirmations of the Dutch, many 
more suitable spots are offered, wherein ice may 
be increased for ages; the most prevailing winds, 
and the common set of the current on these shores, 
having no tendency to dislodge it, until its enor¬ 
mous growth has carried it beyond the limits of 
security and undisturbed rest. And from this 
Eastern coast, it is, (which is favourable to the 
supposition,) that most of the icebergs which 
have been seen, seem to have drifted,—they being 
mostly met with in the vicinity of Cherry Island, 
or between it and the southern Cape of Spitz- 
bergen, where the course of the current is sup¬ 
posed to be from the north-east towards the south¬ 
west. The ice of bergs invariably producing 
pure fresh-water, when dissolved, Js no argument 
against the majority having their origin amidst 
sea-water ; for fields, which, from their flat sur¬ 
face, and large extent, must have their rise on the 
bosom of the ocean, commonly afford a solution 
equally fresh. 

Icebergs generated at a distance from any known 

land. 

Muller relates a circumstance, which intimates. 
That some icebergs have their origin in the wide 
expanse of the ocean. He informs us, that in the 
year 1714, one Markoff, a Cossack, with some 
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other persons, were sent to explore the ocean north 
of Russia, by order of the Russian Government; 
but being foiled in his object, by the immense 
aggregation of drift-ice, he conceived the design 
of trying during the winter season to travel over 
the then more compact ice. Accordingly, he pre¬ 
pared several of the country sledges, drawn by 
dogs, and, accompanied by eight persons, he set 
out on the 15th of March (O. S.) from the mouth 
of the Yani, on the coast of Siberia, in latitude 
71 ° N. and longitude about 18g° E. He proceed¬ 
ed for seven days northward, until he reached the 
77th or 78th degree of north latitude, when his 
progress was impeded by ice elevated into pro¬ 
digious mountains. From the top of these, he 
could see nothing but mountainous ice to the 
northward ; at the same time falling short of pro¬ 
visions for his dogs, he returned with difficulty : 
several of his dogs died for want, and were given 
to the rest for their support. On the 3d of April 
he reached the Siberian shore, after an absence of 
nineteen days, during which he travelled 800 miles. 

Here, therefore, is a fact of a continent, if we 
may so speak, of mountainous ice existing, and 
probably constantly increasing in the ocean, at a 
distance of between three and four hundred miles 
from any known land : indeed, it must be so com¬ 
pletely sheltered by the exterior drift or field ice 
in every direction, that there seems every facility 
afforded for its growth, that a sheltered bay in the 
land could supply. 
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On the growth of Icebergs formed on the sea . 

As the difference in the appearance of the ice 
of fields, and of that formed in places within our 
observation, seems to require the deposition of 
moisture from the atmosphere for explaining the 
phenomenon ; so, the similarity of the ice of bergs 
with that of fields, (whether generated in bays of 
the land, or in regions nearer the Pole), is a rea- 
son for admitting the operation of the same causes 
in their production. If we can conceive, from the 
before-mentioned process of the enlargement of 
fields by the addition of the annually deposited 
humidity, that a few years are sufficient for the 
production of considerable fields of ice, What 
must, be the effect of fifty or sixty centuries af¬ 
fording an annual increase in undisturbed secu¬ 
rity ' ' 

If, therefore, we add to the precipitations from 
the atmosphere, the stores supplied by the sea, and 
allow the combination of these two by the ageycy 
of an intense frost, and conceive also a state of qui¬ 
escence, for the operation of these causes, secured 
for ages, the question of the mode of production 
of the most enormous ice mountains seems to have 
a sufficient solution. 

Loose icebergs, it has been observed, are but 
sparingly disseminated in the Greenland Seas, but 
in Davis’ Straits they abound in astonishing pro¬ 
fusion. Setting constantly towards the south, they 
gjre scattered abroad to an amazing extent. The 
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Banks of Newfoundland are occasionally cfowded 
with these wonderful productions of the frigid 
zone. They have been met with as far south as 
the latitude of 40° N., a distance of at least 2J0Q 
miles from their source. 

Icebergs numerous in the Antarctic Zone. 

The indefatigable Captain Cook, when exploring 
the regions beyond the antarctic circle, met with 
icebergs on every course, in great abundance, as 
well as of vast size; many, according to Forster, 
were one or two miles in extent, and upwards of 
a hundred feet above the water, and might be sup¬ 
posed to be sunk to ten times that depth. On the 
£6th of December 1773, they counted 186 ice¬ 
bergs from the mast-head, whereof none were less- 
than the hull of a ship. 

Icebergs useful to the Whale-Fishers. 

Icebergs, though often dangerous neighbours, 
occasionally prove useful auxiliaries to the whale- 
fishers. Their situation, in a smooth sea, is very 
little affected by the wind : under the strongest 
gale, t^ey are not perceptibly moved; but, on the 
contrary, have the appearance of advancing to 
windward, from every other decription of ice 
moving so rabidly past them, on account of its 
finding less resistance from the water, in propor¬ 
tion as its depth beneath the surface is diminish¬ 
ed. From the iceberg’s firmness, it often affords 
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a stable mooring to a ship in strong adverse winds* 
or when a state of rest is required for the per¬ 
formance of the different operations attendant on 
a successful fishery. The fisher likewise avails 
himself of this quiescent property, when his ship 
is incommoded or rendered unmanageable by the 
accumulation of drift-ice around, when his object 
is to gain a windward situation more open. He 
gets under the lea of the ice-berg,—the loose ice 
soon forces past the berg,—the ship remains near¬ 
ly stationary,—and the wished-for effect seldom 
fails to result. Mooring to lofty icebergs, is at¬ 
tended with considerable danger: being sometimes 
finely balanced, they are apt to be overturned ; 
and whilst floating in a tide-way, should their base 
be'arrested by the ground, their detrusion ne¬ 
cessarily follows, attended with a thundering 
noises and the crushing of every object they en¬ 
counter in their descent: thus have vessels been 
often staved, and sometimes wrecked, by the fall 
of their icy mooring. Men and boats are a 
weaker prey,—the vast waves alone occasioned 
by such events, at once overwhelming every smal¬ 
ler object, within a considerable distance of the 
rolling mountain. v 


Fragility of Icebergs . 

All pure ice becomes exceedingly Fragile to¬ 
wards the close of the whale-fishing season, 
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when the temperate air thaws its surface. Bergs, 
on being struck by an axe, for the purpose of 
placing a mooring anchor, have been known to 
rend asunder and precipitate the careless seamen 
into the yawning chasm, whilst occasionally the 
masses are hurled apart, and fall in contrary di¬ 
rections with a prodigious crush, burying boats 
and men in one common ruin. The awful ef¬ 
fect produced by a solid mass many thousands of 
tons in weight, changing its situation with the 
velocity of a falling body, whereby its aspiring 
summit is in a moment buried in the ocean, can 
be more easily imagined than described 1 

If the blow with any edge-tool on brittle ice 
does not sever the mass, still it is often succeeded 
by a crackling noise, proving the mass to be ready 
to burst from the action of an internal expan¬ 
sion ; in this way, sometimes deep chasms are 
formed, similar to those occurring in the Glaciers 
of the Alps. 

It is common, when ships moor to icebergs, to 
lie as remote from the danger as their ropes will 
allow, and yet accidents sometimes happen, though 
the ship ride at a distance of a hundred yard* 
from the ice. Thus, calves rising up with a velo¬ 
city nearly equal to that of the descent of a fal¬ 
ling berg, have produced destructive effects. In 
the year 1812, whilst the Thomas of Hull, Cap¬ 
tain Taylor, lay moored to an iceberg in Davis’’ 
Straits, a calf was detached from beneath, and 
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rose with such tremendous force, that the. keel of 
the ship was lifted even with the water. at the 
bow, whilst the stern was nearly immersed be¬ 
neath the surface. Fortunately the ship was not 
materially damaged. 

From the deep pools of water formed in the 
summer season, on the depressed surface of some 
bergs, the ships navigating where they abound, 
are presented with opportunities for watering 
with the greatest ease and dispatch. For this 
purpose, casks are landed upon the lower bergs, 
whilst, from the higher, the water is conveyed 
by means of a hose* into casks placed in the 
boats,- at the side of the ice, or even upon the 
deck of the ship. 

Navigating amofagst icebergs in the gloom of 
night, has sometimes been attended with fatal 
consequences. Occurring far from land, and in 
unexpected situations,- the danger would be ex¬ 
treme, were they not providentially rendered vi¬ 
sible by their natural effulgence, which enables 
the mariner to distinguish them at some distance* 
even in the darkest night, or during the preva¬ 
lence of the densest fog. 


* A hose is a long cylinder of canvass, used solely for the 
purpose of conveying water from one place to another. 
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Mstr&ct of the remarks on the formation of th6 

Polar Ice. 

From what has been advanced in the preceding 
pages, on the mode and place of formation of the 
ice, occurring in the seas intermediate between 
East Greenland or Spitzbergen, and West or Old 
Greenland, the following conclusions seem natu¬ 
rally to result, and which will partly apply to the 
formation of the ice in other places of the polar 
circle: 

X. Dr ft ice. -‘-That the light packed or drift 
ice is the annual product of the bays of Spitz¬ 
bergen, and of the interstices in the body of older 
ice j and, that it is wholly derived from the water 
of the ocean. 

That the heavy packed or drift ice generally 
arises from the disruption of fields. 

It. Icebergs .—That some ice mountains or ice- 
bergs#re derived from the icebergs generated oh 
the land between the mountains of the sea coast, 
and. are consequently, the product of snow or rain 
water. 

That a more considerable portion indy proba¬ 
bly be formed in the deep sheltered bays abound* 
ing on the east coast of Spitzbergen. These hard 
their bed in the waters of the ocean, and are part-- 
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Iy the product of sea-water, and partly that of 
snow and rain water. And it is highly pro¬ 
bable, 

That a continent of ice mountains may exist 
in regions near B the Pole, yet unexplored, the 
nucleus of which may be as ancient as the earth 
itself, and its increase derived from the sea and 
atmosphere combined. 

III. Fields .—That some fields arise from the 

cementation, by the agency of frost, of the pieces 
of a closely aggregated pack, which may have 
consisted of light or heavy ice; and, conse¬ 
quently, which may have been wholly derived 
from the ocean, or from the sea and atmosphere 
combined. „ 

That the most considerable masses are gene¬ 
rated in openings of the far northern ice, produced 
by the constant recession towards the south of that 
body lying near the coasts of Spitzbergen,; and, 
that such fields are at first derived from the ocean, 
but are indebted for a considerable portion o£super- 
structure, to the annual addition of the whole, or 
part of their burthen of snow. And, 

IV. As- to- the ice in general —That however 
dependant the ice may have been on the land,, 
from the time of its first appearance, to its gain¬ 
ing an ascendancy over the waves of the ocean, 
aaffiejeat to resist their utmost ravages, and to ar- 
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test the progress of maritime discovery, at a dis¬ 
tance of perhaps from six hundred to a thousand 
miles from the Pole, it is now evident, That the 
the proximity of land is not essential, either for 
its existence, its formation, or its increase. 

On the situation of the Polar lie, and the effect# 

produced on it by the change of seasons. 

^ The mass of ice lying between Old Greenland 
jon the west, and the Russian portion of Europe 
On the east, though varying considerably in parti¬ 
culars, yet has a general outline strikingly uni¬ 
form. 

On the east coast of West Greenland, a re¬ 
markable alteration has, however, taken place; 
That part extending from the parallel of Iceland 
to Staten-Hook, was, before the fifteenth century? 
free of ice, and could always be approached in 
the summer season? without hinderance. After a 
considerable trade had been carried on between 
Iceland and the Main for upwards of 400 years, 
singular, as it may appear, of a sudden, the polar 
ice extended its usual limits, launched down by 
the land to the Southern Gape, and so completely 
barrtcadded the whole of the eastern coast? that 
it has not since been accessible. The fate of the 
wretched inhabitants is unknown ; hut they are ge¬ 
nerally supposed to have perished from the want 

vSt 
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of their usual supplies, or from the increased cold, 
ness of their atmosphere. 

In various countries, changes of climate to a 
certain extent, have occurred, within the limits 
of historical record; these changes have been 
commonly for the better, and have been consider¬ 
ed as the effects of human industry, in draining 
marshes and lakes, felling woods, and cultivating 
the earth*, but here is an occurrence, the reverse 
■,of common experience; and concerning its 
causes,, I am not prepared to hazard any conjec¬ 
ture. 

This icy barrier, at present, with each recur¬ 
ring spring, exhibits the following general out¬ 
line. After doubling the southern promontory 
of Greenland, it advances in a north-eastern di¬ 
rection- along the east coast, enveloping Iceland 
as it proceeds, until it reaches John Mayhe’s 
Island*. Passing this island on the north-west, 
but frequently enclosing it likewise, it then trends 
a little more to the eastward, and intersects the 
meridian of London in the 71st or 72d degree of 
latitude. Having reached the longitude of 6, 8, 
er perhaps 10 degrees east, in the 73d or 74th 
degree of north latitude, it suddenly stretches to 
the north, sometimes proceeding on a meridian to 
the latitude of 80*, at others forming a deep si- 


: # Latitude 71® N. j longitude about 5J-° W. 
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■auosity, extending two or three degrees to the 
northward, and then south-easterly to Cherry 
Island ;—which having passed, it assumes a di¬ 
rect course a little south of east, until it forms a 
junction with the Siberian or Is ova Zemblan 
coast. 

That remarkable promontory, formed by the 
sudden stretch of the ice to the north, constitutes 
tile line of separation between the east or whale- 
fishing-,, and west or sealing ice of the fishers: 
And the deep bay lying to the east of this point, 
invariably forms the only pervious track for pro¬ 
ceeding to fishing latitudes northward. When 
the ice at the extremity of this bay occurs so 
strong and compact as to prevent the approach to 
the shores of Spitzbergen, and the advance 
northward beyond the latitude of 75 ° or 76 °, it 
is said to be a close season ; and, on the contrary, 
it is called an open season, when an uninterrupted 
navigation extends along the Western coast of 
-Spitzbergen to Hackluyt’s Headland. In an open 
season, therefore, a large channel of water lies be¬ 
tween the land and the ice, from 20 to 50 leagues 
in breadth, extending to the latitude of 79 ° or 80®, 
and fradhally approximating the coast, until it at 
length effects a coalition with the north-western 
extremity, by a semi-circular head. When the 
continuity of the mass of ice, intervening between 
West Greenland and Nova Zembla, is thus inter¬ 
rupted in an open season, the ice again makes its 

u $ 
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, appearance on the south of Spitsbergen, proceed* 
ing from thence direct to Cherry Island, and then 
eastward as before. 

Such is the general appearance of the margin 
or outline of the polar ice, which holds, with 
merely partial changes, for many successive sea¬ 
sons. This outline, however, is necessarily more 
or less affected by storms and currents : their more 
than ordinary prevalence in any one direction, 
must cause some variety of aspect in particular 
places, which becomes more especially apparent 
in the vicinity fof land, where its coasts afford 
marks by which to estimate the advance and re¬ 
treat of the ice. 

The line formed by the exterior of the ice, is 
variously indented, and very rarely appears direct 
or uniform. Open bays or arms occur, from a 
few fathoms, to several miles in length. None of 
them, however have any determinate form or 
place, except tire “ JVhale-jisher's Bight” or 
great bay %efore described, in which the Green- 
landmen ever seek a passage to the fishing sta¬ 
tions. * 

The place where whales occur in the greatest 
abundance, is generally found to be in the 78th 
or 79th degree of north latitude, though from the 
72d to the 81st degree they have been met with. 
These singular animals, which, on account of 
their prodigious bulk and strength, might be 
thought entitled is reign supreme in the oceaii, 
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are harmless and timid. They seem to prefer 
those situations which afford them the most se¬ 
cure retreats. Among the ice, they have an occa¬ 
sional shelter ; but so far as it is permeable, the 
security is rather apparent than real. That they 
are conscious of its affording them shelter, we 
can readily perceive, from observing that the 
course pf their flight when scared or wounded, is 
generally towards the nearest or most-compact 
ice. The place of their retreat, however, is regu¬ 
lated by various circumstances j it- may some¬ 
times depend on the quality and quantity of food, 
occurring, the disposition of the ice, or exemp¬ 
tion frpm enemies. At one time, their favourite 
haunt is amidst the huge and extended masses of 
the field ice ; at another, in the open seas adja¬ 
cent. Sometimes the majority of the whales in¬ 
habiting those seas, seem collected within a small 
and single circuit; at others, they are scattered 
in various hordes, and numerots single indivi¬ 
duals, over an amazing extent of surface. To 
discover and reach the haunts of the whale, is an 
object of the first consideration in the fishery, 
and occasionally the most difficult and laborious 
to accomplish. In close seasons, though the ice 
joins the south of Spitzbergen, and thereby forms 
a harrier against the fishing-stations, yet this bar¬ 
rier is qfiten of a limited extent, and terminates 
on the-coasts of Spitzbergen in an open space, ei¬ 
ther forming, or leading to, the retreat of the 

u 4 > 
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whales. Such space is sometimes frozen over un*» 
til the middle or end of the month of May, but 
not unfrequently free of ice. The barrier here 
opposed to the fisher, usually consists of a mass 
of ice from 20 to 30 or 40 leagues across in the 
shortest diameter. It is generally composed of 
packed ice, and often cemented into a continuous 
field by the interference of bay ice, which incre¬ 
dibly augments the difficulty of navigating among 
it. 

As the time that can be devoted to the whale- 
fishery, is, by the nature of the climate, limited 
to three or four months * in the year, it is of im¬ 
portance to pass this barrier of ice as early as pos¬ 
sible in the season. The fisher here avails him¬ 
self of every power within his command. The 
sails are expanded in favourable winds, and with¬ 
drawn in contrary breezes. The ship is urged 
forward amongst the drift ice through the force 
of the wind, assisted by ropes and saws. When¬ 
ever a vein of water, as it is called, appears 


* The fishery is prevented in the winter season, by the in¬ 
tensity of the frost,—the deficiency of light,—Mid the impracti¬ 
cability of reaching the usual fishing stations at that season; 
and these obstacles are not considered sufficiently removed un¬ 
til the month of April. The other limit is occasioned by the 
prevalence of dense fogs, and the disappearance of the whales, 
which circumstances, generally dose the fishery by the end 
shine or. beginning of July. • 
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in the required direction, it is if possible attained. 
It always affords a temporary relief, and some¬ 
times a permanent release, by extending itself 
through intricate mazes, amidst ice of various de¬ 
scriptions, until at length it opens into the desired 
place, void of obstruction, and the retreat of the 
whales. 

•The formidable barrier before described, is re¬ 
gularly encountered on the first arrival of Greenland 
ships in the month of April, but is generally remov¬ 
ed by natural means as the season advances. How¬ 
ever extensive, huge and compact it may be, it 
is usually found separated from the land, and' di¬ 
vided asunder by the close of the month of June; 
and hence it is, that however difficult and labo¬ 
rious may have been the ingress into the fishing 
country, the egress is commonly effected without 
particular inconvenience. 

That the ice should envelope the whole coasts 
of Spitzbergen in the winter season, and expose 
the western shore about the month of June ; that 
tfie ocean should be almost annually navigable on 
thf meridians of 5° to 10* E., to the 80th de¬ 
gree of north latitude, whilst the ice in every 
other part of the world, can rarely be penetrated 
beyond the 74th degree, are facts highly curious, 
and certainly worthy of consideration. 

On the recession of the ice from the west side 
of the land, a lane of water must be left from one 
extremity to the other; while to the south of 
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Point Look-Out, a parallel motion of the ice, 
leaves no opening or evidence of its change of 
place ; for here, the ice meeting with no obstruc¬ 
tion to cause it to divide, moves on in a solid body, 
retained firm and unbroken by the tenacious solder 
of the interjacent bay ice. 

In the month of May, the severity of the frost 
relaxes, and the temperature occasionally ap¬ 
proaches within a few degrees of the freezing 
point: the brine then exerts its liquefying energy, 
and destroys the tenacity of the bay ice, makes 
inroads in its parts by enlarging its pores into 
holes, diminishes its thickness, and, in the lan¬ 
guage of the whale-fisher, completely rots it. 
The packed drift ice is then loosed ; it submits to 
the laws of detached floating bodies, and obeys the 
slightest impulses of the winds or currents. The 
heavier having more stability than the lighter* 
an apparent difference of movement obtains among 
the pieces. Holes and lanes of water are formed, 
which allow the entrance and progress of the 
ships, without that stubborn resistance offered ear¬ 
lier in the spring of the year. 

Bay ice is sometimes serviceable to the whale- 
fishers, in preserving them from the brunt of the 
heavy ice, by embedding their ships, and occa¬ 
sioning an equable pressure on every part of 
the vessel: but, in other respects, it is the great- 
■ps$ pest they meet with in all their labours: it is 
troublesome in the fishery, and in the progress to 
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the fishing ground j it is often the means of be¬ 
set ment, as it is called, and thence the'primary 
cause of every other calamity. Heavy ice, many 
feet in thickness, and in detached pieces of from 
50 to 100 tons weight each, though crowded to¬ 
gether in the form of a pack, may be penetrated, in 
a favourable gale, with tolerable dispatch ; whilst 
a sheet of bay ice, of a few inches only in thick- 
ness, with the same advantage of wind, will^oxten 
arrest the progress of the ship, and render her in 
a few minutes immovable. If this ice be too 
strong to be broken by the weight of a boat, re¬ 
course must be had to sawing, an operation slow 
and laborious in the extreme. 

When the warmth of the season has rotted the 
bay ice, the passage to the northward can general¬ 
ly be accomplished with a very great saving of 
labour. Therefore it was, the older fishers sel- 
[ dom or never used to attempt it before the lChh 
of May, and foreigners are in general late. Some¬ 
times late arrivals are otherwise beneficial; since 
it frequently happens, in close seasons, that ships 
entering the ice about the middle of May, obtain 
an advantage over those preceding them, by gain- 
itsg a situation more eligible, on account of its 
nearness to the land. Their predecessors, mean¬ 
while, are drifted off to the westward with the 
ice, and cannot recover their easting j for, they 
are encompassed with a large quantity of ice, and 
have a greater distance to go than when they first 
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entered, and on a course precisely in opposition t® 
the direction of the most prevailing winds. Hence 
it appears, that it would be economical and bene¬ 
ficial to sail so late, as not to reach the country 
before the middle of May, or to persevere on the 
seal catching stations until that time. There are, 
however, some weighty objections to this method. 
Open seasons occasionally occur, and great pro¬ 
gress may sometimes be made in the fishery be¬ 
fore that time. Also, although the majority 
of the ships do not commonly succeed in passing 
the barrier in close seasons before a certain period, 
yet some individuals, by superior exertion, per¬ 
severance, ability, or good fortune, accomplish 
the end considerably before the rest, and thereby 
gain a superiority in the fishery, not to be attain¬ 
ed by later arrivals. A week or fortnight’s soli¬ 
tary fishing, under these circumstances, has fre¬ 
quently gained half a cargo,—an advantage of the 
most interesting importance, in a voyage of so li¬ 
mited duration, and where the success is supposed 
to depend so considerably upon p/iance. 

That there is something resembling what is 
called chance or luck in the fishery, cannot be dis¬ 
puted ; but that the fishery is altogether a chain of 
casualties, is as false, as it is derogatory to the 
credit of the persons employed in the enterprize. 
For a person with a die to throw the highest point 
Once in six times, is what might be expected 
from chance; but for him to throw the highest 
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point many times in succession, would afford a 
presumptive proof, that he employed some art ift 
casting the die. So it is with the fishery. The 
most skilful, from adventitious and unavoidable 
circumstances, may occasionally fail, and the un¬ 
skilful may be successful; but mark the average 
of a number of years, (that is where the means 
are equal,) and a tolerable estimate may be form¬ 
ed, of the adventurer’s fitness for his undertak¬ 
ing. 

The change which takes place in the ice amidst 
which the whale-fisher pursues his object, is, to¬ 
wards the close of the season, indeed astonishing. 
Tor, not only does it separate into its original in¬ 
dividual portions,—not only does it retreat in a 
body from the western coast of Spitsbergen, but 
in general, that whole barrier of ice which en¬ 
closes the fishing site in the spring, which costs 
the fisher immense labour and anxiety to pene¬ 
trate, after retarding his advance towards the 
north, and progress in the fishery, for the space of 
several weeks, —- spontaneously divides in the 
midst about the month of June, and on the 
return of the ships is not at all to be seen ! Then 
is the sea rendered freely navigable from the very 
haunts of the whales, to the expanse of the North¬ 
ern and Atlantic Oceans. 

This quality of the ice, is of the first import¬ 
ance to the navigator. It is this known property 
which gives him confidence in his advance, and eil- 
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ables him to persevere without restraint* calcu¬ 
lating on an easy return. 4s one-half of the fish¬ 
ing season is often spent in the ingress, were the 
regress as arduous, the sailing would occupy the 
whole time : besides, the return would be render¬ 
ed doubly hazardous by the prevalence of the 
summer fogs, which are thick in the extreme, 
and sometimes continue for days together, with¬ 
out any relaxation of density. 

Were the barrier of ice not passable, the haunts 
of the whales could not be attained; and were 
the regress not aided by natural facilities, every 
attempt to prosecute the whale-fishery with ef¬ 
fect, would be attended with imminent danger : 
I may say, with almost certain destruction. 

On the Properties, peculiar Movements, and Drift - 

ing of the Ice. 

1. The ice always has a tendency to separate 
during calms. This property holds, both with 
regard to field and drift ice, and Seems to arise 
from a repelling tendency between the individual 
masses. Hence it is, that when the heavy ice is 
released from its confinement by the dissolution 
of the intruding bay ice, a calm generally spreads 
its pieces abroad, and allows a free passage for 
ships, which before could not be urged forward 
with all the assistance to be derived from the! 
wind combined with every effort of art. From 
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the same cause, it is, that ice, which with strong 
winds is formed into compact streams or patches, 
Rnd allows a safe and commodious passage amidst 
these large aggregations,—on the occurrence of 
one or two days of calm weather, will be dis¬ 
seminated into every opening, and seem to fill 
every space, allowing only a troublesome and si- 
nhous navigation. In this case, the dispersion is 
so general, that scarcely any two pieces can be 
said to touch each other. 

Openings in packs , and amidst fields, frequent¬ 
ly break out or disappear without any apparent 
cause. It is often of importance to the fisher to 
determine, whether any space be in the course of 
diminishing or enlarging. The freezing of the 
water generally affords an intimation of its co- 
arcting, as it rarely occurs on the extension of the 
bounding ice. The birds likewise instinctively 
leave the closing spaces, and fly in search of such 
as are in the course of opening. 

2. The amazing changes which take place in 
the most compact ice, are often unaccountable. 
They astonish even those who are accustomed to 
their occurrence. Thus, ships immovably fixed, 
with regard to the ice, have been known to per¬ 
form a complete revolution in a few hours; and 
two ships beset * a few furlongs apart, within the 


* The word beset, is by the whale-fishers invariably used ta- 
rndicate the state of a ship when fixed immovably by the ice. 
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tnost compact pack, have sometimes been sepa¬ 
rated to the distance of several leagttes within the 
space of two or three days, notwithstanding the 
apparent continuity of the pack remained un¬ 
broken ! 

On the 7th of May 1798, the Dundee of Lon¬ 
don, (then commanded by my Father,) while 
forcing to the northward on the most eligible 
course, was suddenly stopped by a shift of wind, 
and enveloped by the ice at a very short distance 
from the land. The Volunteer of Whitby, and 
three other ships, were likewise arrested, a little 
way from the Dundee. During the day, three 
Russian convicts visited them, coming over the 
ice from the nearest shore *, but as none of the 
crew could speak ; their language, they Were’ 
prevented from deriving any information from 
them. 

The next day, a! heavy gale of wind prevailed 
from "the north-west •, the frost was intense, and 
much snow fell, l'he pressure of the ice was 
very severe J insomuch, that their irtm-tillcr wa's 
broken, the ship lifted above two feet, and forced 
within a mile and a half of the land. All the 
bay ice was squeezed upon the top of the heavy 
ice, and the whole was rendered so compact, that 
they could not find a hole sufficient to admit a 
lead ,• for the purpose of ascertaining the depth of 
the water. They got their provisions upon deck, 
considering the ship in great danger. 
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On the 9th, they were in latitude 77° 38'N. 
The intensity of the pressure was not diminished. 
The Volunteer lay beset three miles off, under a 
like dangerous pressure. 

In my Father’s Journal of the 12th, appear the 
following remarks: “ 2V. B .—I cannot, from the 
top-gallant-mast-head, see over the flat of ice to 
the north-east, into which the ship is frozen ; 
and yet in fifty hours it has revolved from the 
south-south west, westerly to north, and .carried 
the ship with a semi-circular motion 15 or 20 
leagues. On the 10th instant, we were within If- 
miles of the land, whereas our distanqe is now 
10 leagues-, and our advance to the northward 
even greater. The Volunteer has drifted out of 
sight in the south-west quarter.” 

On the 15th, after labouring eight and forty hours 
without rest, they escaped into a place of safety* 

3- When speaking of the formation of fields, 
I had occasion to remark, that the polar ice has a 
constant tendency to drift to the south-westward ; 
with regard to which, it may be observed, that 
in situations near the western coast of Spitzbergen, 
this tendency is seldom observed, but rather the 
contrary. This may probably result from the ef¬ 
fects of the tide, eddies, or peculiar pressures. 
Its universal prevalence, however, at a distance 
.from the land, though with some slight variations, 
may be illustrated by numerous facts of almost 

VOL. n. x 
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annual occurrence. A few striking incidents shall 
suffice. 

From a narrative of the loss of several of the 
Dutch Greenland fleet in the year 1777, we learn, 
that the ship Wilhelmina was moored to a field 
of ice on the 22d of June, in the' usual fishing- 
station, along with a large fleet of other whalers-. 
On the 25th, the Wilhelmina was closely deset. 
The crew were obliged to work incessantly for 
eight days, in sawing a dock in the field, wherein 
the ship was at that time preserved. 

On the 25 th of July, the ice slacked, and the 
ship was towed to the eastward, during four days 
laborious rowing with the boats. At the extremi¬ 
ty of the opening, they joined four ships, and all 
of them were soon again beset by the ice. Short¬ 
ly afterwards, they were drifted within sight of 
the coast of Old Greenland, in about 75f-° of 
north latitude. On the 15th of August, nine sail 
were collected together ; and about the 20th, af¬ 
ter sustaining a dreadful storm, and an immense 
pressure of the ice, which accumulated around 
them twenty or thirty feet high,—two of the ships 
were wrecked. Two more were wrecked four or 
five days afterwards, together with two others 
at a distance from them. On the 24th, Iceland 
was in sight; some of the ice was in motion, and 
two ships seemed to escape. Another was lost on 
-the ?th of September j and, on the 13th, the 
‘Wilhelmina was crushed to pieces by the fall of 
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an enormous mass of ice, which was so unex¬ 
pected, that those of the crew who were in bed, 
had scarcely time to escape on the ice, half naked 
as they were. 

One ship now alone remained, to which the 
crews of four, and the surviving part of the crew 
of a fifth, (that was wrecked on the 30th Septem¬ 
ber), repaired. In the beginning of October, 

- they had drifted to the latitude of 64 4 ; and, on 
the 11th, the last ship was overwhelmed by the 
ice and sunk. Thus, between three and four hun¬ 
dred men were driven to the ice, and exposed to 
the inclemency of the weather, almost destitute 
of food and raiment. 

On the 30th of October, the miserable sufferers 
divided : The greater part betook themselves to 
the Continent, whilst the rest remained on a field 
of ice, until they drifted near to Staten Hook, and 
then followed the example of their comrades. 
About 140 of the men reached the Danish settle¬ 
ments on the West Coast of Greenland; the re¬ 
mainder, consisting of about 200, perished. 

Thus, it appears, that the ship which survived 
to the latest period, drifted with the ice in a 
south-westerly direction from the usual fishing- 
stations, (probably in 78° to 80° of north lati¬ 
tude), to the latitude of about 62*; at the same 
time, from longitude a few degrees easterly, to 
that of more than 30° west; and, that the ice 

.X 2. 
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still continued to advance along the land to the 
southward. 

In the year 1803, the Henrietta of Whitby, 
while prosecuting the whale-fishery, was, by a 
southerly storm, entangled among the ice in the 
latitude of SO® north, and longitude of 6° east j 
and afterwards accompanied it in its drift to 
the south-westward, at the daily rate of from ten 
to fifteen miles. They saw several bears; and 
at one time they conceived that the land of West 
Greenland was . within sight. The ice pressed 
dreadfully around them, and accumulated in 
amazing heaps; but providentially, the ship al¬ 
ways escaped the heaviest crushes. After a state 
of complete inertion during seven weeks, the ice 
began to slack; when, with vigilant and labo¬ 
rious measures, they were enabled to make their 
escape, in latitude about 73-?° north, and longi¬ 
tude 9° west. 

When treating of the pressure of fields, I 
slightly alluded to a circumstance which occurred 
within my own observation on my last voyage to 
Greenland (1814). While it affords a suitable il¬ 
lustration of the tremendous effects produced by the 
collision of those prodigious sheets of ice, it is no 
less applicable to the subject in hand ; I shall 
therefore give a sketch of the whole occur¬ 
rence. 

In the beginning of May, we entered with 
the ship Esk of Whitby, a spacious opening of 
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t-he ice, to a distance of ten or twelve leagues 
from the exterior, wherein we were .tempted to 
stay, from the appearance of a great number of 
whales. On the pth of May, the weather calm¬ 
ed, the frost was severe, and the ship was soon 
fixed in young ice. At the same time, the ex¬ 
ternal sheets of ice on the north-east wheeled to 
the south, formed a junction with the ice south¬ 
east from us, and completely enclosed us. Until 
the 16th, we lay immovable ; a break of the bay 
ice then appeared about half a-mile from us, to 
attain which, we laboured with .energy, and in 
eight hours had made a passage for the ship. On 
the 18th, we pursued the same opening to its 
eastern extremity, and endeavoured, but without 
success, to force through a narrow neck of ice,' 
into another opening leading further in the same 
direction. On the 20th, in accomplishing this 
object, we endured a heavy pressure of the bay 
ice, which shook the ship in an alarming manner. 
The next day, we made a small advance ; and on 
the 22d, after a fatiguing effort in passing through 
the midst of an aggregation of floes, against the 
wind, we obtained a channel which led us several 
miles to the south-eastward. On the 23d, we lay 
,at rest together with four other ships. The day 
following, having sawn a place for the ship in a 
thin floe, we forced forward between two large 
masses, where bay ice unconsolidated had been 
compressed, until it had become 10 or 12 feet 

x 3 
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thick. Wc were assisted by about a hundred men 
from the accompanying ships, which followed 
close in our rear ; and after applying all our me¬ 
chanical powers during eight or nine hours, we 
passed the strait of about a furlong in length, and 
immediately the ice collapsed and rivetted the ships 
of our companions to the spot. As they declined 
our proffered assistance, (which indeed, at this time, 
would have been quite unavailing), we determined 
to improve the advantage we had acquired, by pro¬ 
ceeding to the utmost limits of the opening. Ac¬ 
cordingly, we advanced, on various winding courses, 
amidst bay ice and fields, in narrow obscure passages, 
a distance of several miles. We then discovered 
a continuation of the navigation, which, although 
contracted to the space of a 'few yards, in a chan¬ 
nel extending near a mile, between two immense 
sheets of ice, we determined to attempt to pass on. 
The prospect was indeed appalling *, but, perceiving 
indications of the enlargement of the passage, ra¬ 
ther than the contrary, we advanced under a press 
of sail, driving aside some disengaged lumps of 
ice that opposed us, and shortly accomplished our 
wishes in safety. Here, an enlivening prospect 
presented itself: to the extreme limits of the 
horizon, no interruption was visible. We made a 
predetermined signal to the ships we had left, in¬ 
dicative of our views. In two hours, however, our 
^figuine expectations of an immediate release, 
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received a check, for we then met with fields in 
the act of collapsing and completely barring our 
progress. As the distance across was scarcely a 
mile, and the sea to appearance clear beyond it, 
the interruption was most tantalizing. We wait¬ 
ed at the point of union, in the hope of the sepa¬ 
ration of the two fields ; and on the morning of 
the 26th of May, our anxiety was happily re¬ 
lieved, by the wished-for division of the ice. The 
ship, propelled by a brisk wind, darted through 
the strait, and entered a sea, which we considered 
the termination of our difficulties. After steer¬ 
ing three hours to the south-eastward, as directed 
by the northern ice, we were concerned to dis¬ 
cover, that our conclusions had been premature'. 
An immense pack opened on our view, stretching 
directly across our track. There was no alterna¬ 
tive, but forcing through it: we therefore push¬ 
ed forward into the least connected part. By 
availing ourselves of every advantage in sailing, 
where sailing was practicable, and boring * or 
drifting, where the pieces of ice were too com¬ 
pact, we at length reached the leeward part of a 

x4 


* Boring, is the operation of forcing a ship through crowded 
ice by the agency of the wind on the sails. The impetus of 
the ship is studiously directed against the opposing pieces, and a 
passage thereby effected. It can be performed only with fa¬ 
vourable winds. 
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narrow channel, in which we had to ply a const; 
derable distance against the wind. In performing 
this, the win,d, which had hitherto blown a brisk 
breeze from the north, was increased to ,,a strong 
gale: the ship was placed in such a critical si¬ 
tuation, that we could not for above an hour ac¬ 
complish any reduction of the sails, and she was 
thus alarmingly oppressed : while I was personal¬ 
ly engaged performing the duty of a pilot from 
the top-mast-head, the agitation and bending of 
the mast was so uncommon, that I was seriously 
alarmed for its stability. At length we were 
enabled to reef our sails, and for a while proceed¬ 
ed with less danger. We continued to manoeuvre 
among the ice, according as its separation was 
most considerable. Our direction was now east, 
then north for several hours, then easterly 10 or 
15 miles when, after eighteen hours of the most 
difficult, and occasionally hazardous sailing, in 
which the ship received some hard blows from the 
ice ; after pursuing a devious course nearly ninety 
miles, and accomplishing a distance on a direct 
north-east course of about forty miles ; we found 
ourselves at the very margin of the sea, separated 
only by a narrow sea stream *. The waves were 


* Drift ice exposed to the swells of the sea, is generally com¬ 
pacted into the form of an extensive stream of ice, which, owing 
to its situation, acquires the name of a sea stream of.ice. 
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so great without, and the wind so violent, that we 
dared not to hazard an attempt to force through 
this remaining obstacle. After waiting about 
thirty hours, on the morning of the 28th of May, 
the weather cleared, and the wind abated. The 
sea stream, which, the preceding day, did not ex¬ 
ceed two hundred yards in breadth, was general¬ 
ly augmented to upwards of a mile broad. One 
place alone was visible, where the breadth was 
less considerable ; to that we directed our course, 
forced the ship into it, and by prompt and vi¬ 
gorous exertions, were enabled to surmount every 
difficulty, and accomplish our final escape into the 
free ocean. 

I have been thus minute in the relation of the 
progress of our extrication from an alarming, 
though not very uncommon, state of besetment , 
both for the purpose of giving a faint idea of the 
difficulties and dangers which those engaged in 
the whale-fishery have occasionally to encounter, 
and also more particularly to shew, the extraordi¬ 
nary manner in which ships are imperceptibly 
immured amidst the ice, by the regularity of its 
drift to the south-westward. 

From this narrative, it will appear, that, not¬ 
withstanding we only penetrated 25 or 30 miles 
on our ingress, and among ice most widely dis¬ 
posed ; yet, before our regress was accomplished, 
we had passed on a direct course a distance of 
35 or 40 leagues, whereof one-ljalf was in con- 
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tracted channels, amidst compact and formidable 
ice. And, further, that in less than a fortnight, 
while at rest with regard to the ice, our drift, as 
ascertained by astronomical observations, had 
been 60 or 70 miles to the south, and a distance 
equally as great to the west. 

Effects of the Ice on the Sea and the Atmosphere. 

The profusion of ice in the polar regions, pro¬ 
duces peculiar and marked effects on the sur¬ 
rounding elements. The sea, in consequence, ex¬ 
hibits some interesting characters,, and the at-? 
mosphere, some striking phenomena. Of these, 
the power the ice exerts on the wind,—on aqueous 
vapour,—on the colour of the sky,—and on the 
temperature of the air, are the most prominent; 
and of those, accordingly as the ice or swell 
has the ascendancy, the results are varied and re¬ 
markable. 

1. When the wind blows forcibly across a solid 
pack or field of ice, its power is much diminished 
ere it traverses many miles: Insomuch, that a 
storm will frequently blow for several hours on 
one side of a field, before it be perceptible on the 
other; and, while a storm prevails in opc-u water, 
ships beset within sight, will not experience one- 
half of its severity. 

, It is not uncommon for the ice to produce the 
effect of repulsing and balancing an assailing wind. 
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Thus, when a severe storm blows from the sea, 
directly towards the main body of ice, an oppo¬ 
site current will sometimes prevail on the borders 
of the ice ; and such conflicting winds have been 
observed to counterpoise each other, a few furlongs 
distant from the ice, for several hours: the vio¬ 
lence of the one, being, as it were, subdued by the 
frigorific repulsion and lesser force of the other. 
The effect resulting, is singular and manifest. 

S. The moist and temperate gale from the 
southward, becomes chilled on commixture with 
the northern breeze, and discharges its surplus 
humidity in the thickest snow *. As the quan¬ 
tity of the snow, depends considerably on the 
difference of temperature of the two assimilating 
streams of air, it follows, that the largest pro¬ 
portion must be precipitated on the exterior of the 
main body of ice, where the contrast of temperature 
is the greatest: and since that contrast must be 
gradually diminished, as the air passes over the 
gelid surface of the ice, much of its superabundant 
moisture must generally be discharged before it 
reaches the interior. Hence, we can account for 


* It is almost needless to say, that the foundation of this, 
and some of the following remarks, is derived from Dr Hut¬ 
ton’s ingenious Theory of Rain, an able and beautiful illustra¬ 
tion of which we have in Professor Leslie’s Essay “ On the 
Relations of Air to Heat and Moisture,” p. 122. 
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the fewness of the clouds,—the consequent bright* 
ness of the atmosphere,-—and the rareness of 
storms, in situations far immured among the north¬ 
ern ice. 

From this consideration, it might be supposed, 
that after the precipitation of a cerlain small depth 
of snow on the interior ice, the atmosphere could 
alone replenish its moisture from the same sur¬ 
face, and that whatever changes of temperature 
might occur, it could only discharge the same 
again: or, in other words, that the very same 
moisture would be alternately evaporated and de¬ 
posited, without a possibility of adding to a limited 
depth of snow. Now, this would assuredly be 
the case, if nothing more than the same moisture 
evaporated from the snowy surface of ice, were 
again deposited. But, it must be observed, that 
notwithstanding winds from the north, east, or 
west, may not furnish any considerable quantity 
of snow j and that although those warm and 
humid storms which blow from the south, may 
afford a large proportion of their humidity to the 
exterior ice ; yet, as the temperature of the north¬ 
ern regions would be gradually elevated, by the 
long continuance of a southerly gale, the advance 
of the wind must in consequence be farther and 
farther before it be reduced to the temperature of 
the ice; and, therefore, some snow would con¬ 
tinue to be precipitated to an increasing and un¬ 
limited extent. 
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Hence, as winds blowing from the north must 
be replaced by air neither colder nor less damp, 
and as ;every commixture with warmer streams* 
must produce an increased capacity for moisture'* 
therefore, no wind can occasion a detraction of 
vapour from the circumpolar regions : on the con¬ 
trary, as the snow deposited on the interior ice by 
southerly storms, (from the nature of the circum¬ 
stances), must be derived from evaporations out of 
the sea ; it is evident, that there must be an in¬ 
crease of snow in the icy latitudes, and that we can¬ 
not possibly determine any limit beyond which it 
may be affirmed that no snow can be deposited. 

3. On approaching a pack, field, or other com¬ 
pact aggregation of ice, the phenomenon of the 
ice-blink is seen whenever the horizon is tolerably 
free from clouds, and in some cases even under a 
thick sky. The ice-blink consists in a stratum of 
a lucid whiteness, which appears in that pare of 
the atmosphere next the horizon. It is evidently 
occasioned thus: those rays of light which strike 
on the snowy surface of the ice, are reflected in¬ 
to the superincumbent air, where they become 
visible ; but the light which falls on the sea is in 
a great measure absorbed, and the superincumbent 
air retains its native ethereal hue. Hence, w .sen 
the ice-blink occurs under the most iavourable 
circumstances, it affords to the eye a beautiful and 
perfect map of the ice, 20 or 30 miles beyond 
the limit of direct vision, but less distinct in pro- 
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portion as the air is hazy. The ice-blink not on¬ 
ly shews the figure of the ice, but enables the ex¬ 
perienced observer to judge, whether the ice thus 
pictured be field or packed ice : if the latter, 
whether it be compact or open, bay or heavy ice. 
Field ice affords the most lucid blink, accompanied 
with a tinge of yellow; that of packs is more 
purely white ; and of bay ice, greyish. The 
land, on account of its snowy covering, likewise 
occasions a blink, which is yellowish, and not 
much unlike that produced by the ice of fields. 

4, The ice operates as a powerful equaliser of 
temperature. In the 80th degree of north lati¬ 
tude, at the edge of the main body of ice, with a 
northerly gale of wind, the cold is not sensibly 
greater than in the 70th degree, under similar cir¬ 
cumstances. 

5. The reciprocal action of the ice and the sea 
on each other, is particularly striking, which ever 
may have the ascendancy. If, on the one hand, 
the ice be arranged with a certain form of aggre¬ 
gation, and in due solidity, it becomes capable of 
resisting the turbulence of the ocean, and can 
with but little comparative diminution or break¬ 
ing, suppress its most violent surges. Its resistance 
is so effectual, that ships sheltered by it, rarel> 
find the sea disturbed by swells. On the other 
hand, the most formidable fields yield to the 
•slightest grmn swell, and become disrupted into 
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thousands of pieces; and ice of only a few weeks 
growth, on being assailed by a turbulent sea, is 
broken and annihilated with incredible celerity. 
Ice, which for weeks has been an increasing pest 
to the whale-fisher, is sometimes removed in the 
space of a few hours. The destruction is in many 
cases so rapid, that to an inexperienced observer, 
the occurrence seems incredible, and rather an il¬ 
lusion of fancy, than a matter of fact. Suppose a 
ship immoveably fixed in bay ice, and not the 
smallest opening to be seen: after a lapse of time 
sufficient only for a moderate repose, imagine a 
person rising from his bed,—when, behold, the in¬ 
surmountable obstacle has vanished ! Instead of 
a sheet of ice expanding unbroken to the verge of 
the horizon on every side, an undulating sea re¬ 
lieves the prospect, wherein floats, the wreck of 
the ice, reduced apparently to a small fraction of 
its original bulk! This singular occurrence, I 
have more than once been a witness to. 

That ice should be forming or increasing, when 
exposed to the swells of the ocean, while the an¬ 
nihilation of bay ice is so sudden and complete, 
might seem an anomaly or impossibility, were the 
circumstances passed over in silence. It roust be 
observed, that the operation of a swell is merely 
to rend the bay ice in pieces, while its destruc¬ 
tion is principally effected, by the attrition of 
those pieces against each other, and the wash- 
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ing of the mnd-lipper*. Herein the essential 
difference consists: pancake ice is formed in masses 
so small ancl so strong, that the swell will not di¬ 
vide them 5 and the effect of the wind-Upper is 
repressed by the formation of sludge on its sea¬ 
ward margin. Hence, whenever ice does occur 
in agitated waters, its exterior is always sludge, 
and its interior pancake ice, the pieces of which 
gradually increase in size with the distance from 
the edge. 

When a swell occurs in crowded, yet detached 
ice, accompanied with thick weather and storm, 
it presents one of the most dangerous and terrific 
navigations that can be conceived. Each lump 
of ice, by its laborious motion, and its violent con¬ 
cussions of the water, becomes buried in foam, 
which, with its rapid drift, and the attendant 
horrid noise, ihspires the passing mariner with the 
most alarming impressions; whilst the scene be¬ 
fore him, is, if possible, rendered more awful, by 
his consciousness of the many disasters which 
have been occasioned by similar dangers. 


* The first effects of a breeze of wind on smooth water is by 
seamen, called nind-lipper. From it, all high seas are derived, 
/and it is always apparent ou their surfaces. Oil cast upon the 
sea, suppresses the wind-lipper, and a similar effect is produced 
by the formation of ice sludge in the sea, from sudden extreme 
told. 
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On the approximations towards the Poles, and on 

the possibility of reaching the North Pole. 

Although I am sensible, that already I have 
trespassed too much upon the Society, in the un¬ 
expected extent of this paper, I nevertheless can¬ 
not think of dismissing the subject, without com¬ 
pleting, my original plan, by noticing the com¬ 
parative approximations towards the Poles, which 
have been effected on different meridians ; and at 
the same time offering, with diffidence, a few re¬ 
marks on tbe possibility of travelling to the North 
Pole, together with a sketch of the reasoning on 
which the probability of success depends. 

First, It has already been remarked, that the 
80th degree of north latitude, is almost annually 
accessible to the Greenland whale-fishers, and 
that this latitude, on particular occasions, has been 
exceeded. , On one of the first attempts which ap¬ 
pears to have been made to explore the circumpolar 
regions, in the year 1607, Henry Hudson pene¬ 
trated the ice on the north-western coast of Spitz- 
bergen to the latitude of 80° 28' N. In 1773, 
Captain Phipps, on “ a voyage towards the North 
Pole,” advanced on a similar track to 80° 37* of 
north latitude. In the year 1806, the ship Re¬ 
solution of Whitby, commanded by ray Father, 
(whose extraordinary perseverance and nautical a- 
bility are well appreciated by those in the Greon- 

voi.. 11. Y 
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land trade, and proved by his never-failing suc¬ 
cess), was forced, by astonishing efforts, through 
a vast body of ice, which commenced in the 
place of the usual barrier, but exceeded its gene¬ 
ral extent by at least a hundred miles. We* 
then reached a navigable sea, and advanced with¬ 
out hinderanee, to the latitude of 8l|-® north, a 
distance of only 170 leagues from the Pole ; which 
is, I imagine, one of the most extraordinary ap¬ 
proximations yet realised. 

In- Hudson’s Bay, between the longitudes of 
50® and 80° west, ships can seldom advance be¬ 
yond the 74th degree of north latitude; and on¬ 
ly one instance is upon record, wherein the ex¬ 
tremity of the bay in 78° N. has been explored. 

In Behring’s Straits, the adventurous Cook, on 
the meridian of l6l£* W. (very near the Araeri- 
can coast), advanced to the latitude of 70* 44' N,, 
bn the 18th of August 1778 ; and on the 26th, 
in longitude 176° W., they were stopped by the 
ice in 69* 45' N. After his lamentable death, 
Captain Clerke directed the proceedings in the 
following year, and reached the latitude of 70° 33' 
oh 'the 18th of July, being about four leagues short 
of their former advance. 

The southern hemisphere, towards the Pole, 
was likewise explored: by Captain Cook on a 


. fi jfc li accompanied my Father on this voyage, in the capacity 
of chief mate. ■, 
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former voyage, on various meridians, and with in¬ 
defatigable perseverance. On his first attempt in 
1772, they met with ice in about 51° south, and 
longitude 21° east; They saw great fields in 

f 5 e south on the 17th of January 1778, and on 
ebruary the 24th, were stopped by field-ice in 
62° south latitude, and 95° east longitude. 

Again, on the second attempt in December of 
the same year, they first met with ice in about 
62 ° south latitude, and 172-173° west longitude; 
and on the 15th, saw field ice in latitude 66°. On 
the 30th of January 1774, they were stopped by 
immense ice-fields in latitude 71° 10' 30", and 
107 ° west longitude, which was the most con¬ 
siderable approximation towards the South Pole 
that had ever been effected. 

Thus, it appears, that there subsists a remarkable 
difference between the two hemispheres, with re¬ 
gard to the approach of the ice towards the equa¬ 
tor ; the ice of the southern, being much less 
pervious, and extending to much lower latitudes, 
than that of the northern hemisphere:— 

That the 73d or 74th degree of north latitude 
can be attained at any season of the year $ where¬ 
as the 71st degree of south latitude, has been but 
once passed:—And, 

That, whilst the antarctic ne plus ultra appears 
to.be the 72d degree of latitude, that of the arctic 
extends full 600 miles further *, the nearest ap- 
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proach to the South Pole being a distance of 1130 
miles, but to the North, only 510 miles. 

Lastly, With regard to the probability of ex¬ 
ploring the regions more immediately in the vici¬ 
nity of the Pole than has yet been accomplished, 
or even of reaching the Pole itself,—I anticipate,* 
that without reference to the reasoning on which 
the opinion is grounded, it might be deemed the 
frenzied speculation of a disordered fancy. I flat¬ 
ter myself, however, that I shall be able to satisfy 
the Society, that the performance of a journey, 
over a surface of ice, from the north of Spitz- 
bergen to the Pole, is a project which might be 
undertaken, with at least a probability of suc¬ 
cess. , . .■ 

It must be allowed, that many known difficul¬ 
ties Vould require to be surmounted,-—many dan¬ 
gers to he. encountered,—and that some circum¬ 
stances might possibly occur, which would at once 
annul the success of the undertaking. Of these 
classes of objections, the following strike me as 
being the most formidable, which, after briefly 
stating, I shall individually consider, in their 
order; 


1. The difficulty of performing a journey of 
IStOO miles, 600 going and 600 returning, over a 
/surface o£ ice,—of procuring a sufficient convey- 


and of carrying a necessary supply of pro- 



and apparatus, as well as attendants. 
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The difficulty may be encreased by 
(a.) Soft snow; 

(&.) Want of the continuity of the ice; 

(c.) Rough ice; and 
(d ) Mountainous ice. 

2. The.difficulty of ascertaining the route, and 
especially of the return, arising from the perpen¬ 
dicularity of the magnetical needle. 

3. Dangers to be apprehended, , 

(a.) From excessive cold ; 

(&.) From wild beasts. 

4. Impediments which would frustrate the 
scheme: 

(a.) Mountainous land; 

(b.) Expanse of sea; 

(c.) Constant cloudy atmosphere. 

1. It is evident that a journey of 1200 miles, 
under the existing difficulties, would be too ardu¬ 
ous a task to be undertaken and performed by 
human exertions alone, but would require the as¬ 
sistance of some fleet quadrupeds, accustomed to 
the harness. 

Rein-deer, or dogs, appear to be the most ap¬ 
propriate. If the former could sustain a sea 
voyage, they might be refreshed on the northern 
part of Spitsbergen, which affords their natural 

Y 3 
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food. They could be yoked to sledges framed of 
the lightest materials, adapted for the accommo¬ 
dation of the adventurers, and the conveyance of 
the requisites. The provisions for the adventurers, 
for compactness, might consist of portable soups, 
potted meats, &c., and compressed lichen for the 
rein-deer. The instruments and apparatus, might 
be in a great measure confined to indispensables, 
and those of the most portable kinds; such as 
tents, defensive weapons, sextants, chronometers, 
magnetic needles, thermometers, &-c. 

As the rein-deer is, however, a delicate animal, 
difficult to guide, and might be troublesome if 
thin or broken ice were required to be passed,— 
dogs would seem in some respects to be preferable. 
In either case, the animals must be procured from 
the countries wherein they are trained,, and drivers 
would, probably be required with them. The 
journey might be accelerated, by expanding a sail 
to every favourable breeze, at the same time, the 
animals would be relieved from the oppression of 
their draught. It would ; appear from the reputed 
speed of the rein-deer, that, under favourable cir¬ 
cumstances, the journey might be accomplished 
even in a fortnight, allowing time for restand ac¬ 
cidental delays. It would require a month or six 
weeks with dogs, at a moderate speed; and, in 
4jbe event of the failure of these animals on the 
& does not seem, impossible that the re-. 
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turn should be effected on foot, with sledges for 
the provisions and apparatus. 

(a.), Soft snow would diminish the speed, and 
augment the fatigue of the animal ; to avoid 
which, therefore, it would be necessary to set out 
by the dose of the month ol April or the begin¬ 
ning of May; or at least, some time before the 
severity of the frost should be too greatly relaxed. 

(A) Want of continuity of the ice, would cer¬ 
tainly occasion a troublesome interruption; it 
might nevertheless be overcome, by having, the 
sledges adapted to answer the purpose of boats * ; 
and it is to be expected, that although openings 
amidst the ice should occur, yet a winding course 
might in general be pursued, so as to prevent any 
very great stoppage. 

(c.) Many of the most prodigious fields, are 
entirely free from abrupt hummocks, from one 
extremity to the other, and field ice, as it appears 
in general, would be easily passable. 

(£?.) The degree of interruption from moun¬ 
tainous ice, would depend on the quality of its 
surface. If, as is most probable, it were smooth, 
and free from abrupt slopes, it would not prevent 
the success of the expedition. 

y4 


• The sledges might consist of slender frames of wood,' with 
the ribs of some quadruped, and coverings of water-proof skins, 
or other materials equally light. 
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2- The direct route would be pointed out, for 
some part of the way at least, by the magnetic 
needle ; and when its pole should be diiectcd to¬ 
wards the zenith, should that position ever ob¬ 
tain, the sun would be the only guide. Or, 
the position of the true north being once ascer¬ 
tained, three sledges on a line, at a convenient 
distance apart, might enable the leading one to 
keep a direct course. A chronometer would be an 
indispensable requisite, as the opportunity for lunar 
observations could not be expected to occur suf¬ 
ficiently often. Were the Pole gained, the bear¬ 
ing of the sun at the time of noon, by a chrono¬ 
meter adjusted to the meridian of North-west 
Spitzbergen, would afford a line of direction for 
the return ; and, the position in regard to longitude 
(were the sun visible) could be corrected, at least 
twice a-day, as the latitude decreased. The de¬ 
grees of longitude being so contracted, any requir¬ 
ed position would be pointed out by the watch, 
with the greatest precision. 

3. (a.) Among the dangers to be apprehended, 
the coldness of the air stands prominent. As, 
however, the cold is not sensibly different, between 
the latitudes of 70° and 80° with a strong north 
wind, it may be presumed that at the Pole itself, 
it would he very little more oppressive than at 
the borders of the main ice, in the 81st degree of 
north latitude, under a hard northerly gale: And 
since this cold is supportable, that of the Pole 
may be deemed so likewise. The injurious effects 
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of the severity of the weather, might be, .avoided 
by a judicious choice of woollen clothing ; the ex¬ 
ternal air being met by an outward garment of 
varnished silk, and the face defended by a mask, 
with eyes of glass. The exterior garment, would, 
at the same time, be water-proof, and thus 
capable of shielding the body from accidental 
moisture. 

(/a) The white bear is the only ferocious ani¬ 
mal known to inhabit those regions, and he rarely 
makes an attack upon man. At any . rate, he 
might be repulsed by any offensive weapon, And, 
as the prey of the bears is scarce in the most 
northern latitudes, they would not probably occur 
in any abundance, 

4. Hitherto no insurmountable objection has 
been presented: a few serious obstacles, should 
they occur, remain to be considered,. 

(a.) Mountainous land, like mountainous ice, 
would check the progress of the expedition, in 
proportion to the ruggedness of its surface, and 
the steepness of its cliffs. Its occurrence would, 
nevertheless, form an interesting discovery. 

. (£,) From the pretended excursionspf the Dutch, 
mapy have believed that the sea at the Pole is free 
from ice; were this really the case, the circum¬ 
stance would certainly be an extraordinary one y 
but I consider it too improbable to render it ne¬ 
cessary to hazard any opinion concerning it. 
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(c.) From the facts stated in pages 319, 320 of 
this paper, I think wc derive a sanction for calcu¬ 
lating on clear weather at all times hut with south¬ 
erly storms j and, as these occur but rarely, the pro¬ 
gress of the journey would not probably be sus¬ 
pended by an obscure sky, except for short periods 
and at distant intervals. 

Notwithstanding I have now distinctly con¬ 
sidered every obvious objection and difficulty to 
be surmounted, I am nevertheless sensible, that in 
the realising of any project for discovery, whether 
at sea or ou land, there will occur many adventi¬ 
tious circumstances which may tend to mar the 
progress of the best regulated expedition. There¬ 
fore, it may not be improper to confirm and 
strengthen the whole, by directing the attention, 
to what has been done, in journeying under dif¬ 
ficulties which may bear a comparison with the 
undertaking here alluded to, and occasionally un¬ 
der circumstances the most unfavourable for suc¬ 
cess. 

I#, When treating of icebergs, X alluded to 
the journey of Alexei Markoff, in which it ap¬ 
pears, that he performed near eight hundred miles 
across a surface of packed ice, in the spring of 
1715, in a sledge drawn by dogs; and conse¬ 
quently, that he might be supposed to have en¬ 
countered the principal difficulties that could be 
expected in the proposed scheme, whilst we have 
the advantage of improving by his experience. 
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2d, Speaking of the south-western tendency of 
the ice, I have also noticed, the loss of several of 
the Dutch Greenland fleet in 1777, from which 
we learn, that part of the unfortunate suffering 
crews, under every privation of provision and 
clothing, and exposed to the severity of an arctic 
winter^ accomplished a journey on foot, along the 
coasts of Old Greenland, from the east side near 
Staten-Hook to the Danish settlements on the west, 
a distance of near a hundred leagues. 

3dj On contrasting the projected polar; jour¬ 
ney with the catalogue of marvellous oecUrrettces, 
and wonderful preservations which are exhi¬ 
bited in the records of maritime disasters *, the 
difficulties of the undertaking, in a great measure 
vanish, and its dangers are eclipsed, by the won¬ 
derful results which necessity has in various in¬ 
stances accomplished. 


Note .—It may not be improper here to observe, 
that I am aware that the preceding remarks are 
capable of considerable extension, and of various 


See " Shipwrecks and Disasters at Sea.” 
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illustrations. The consideration, that I was writ¬ 
ing for a learned society, prevented the necessity 
of entering into the minutice of explanation, which 
would have been requisite in a communication 
intended for the world at large. For instance, I 
did not think it needful that I should inform the 
Society how the course of a journey to the Pole, 
in the event of the failure of the magnetic needle, 
might be regulated by the varying position of the 
sun *, or, in what way the longitudinal situations 
would be determined by the chronometer. In a 
work which I am now preparing for the press, 
the preceding paper, amplified and illustrated, is 
intended to be introduced. My plan embraces 
the following general heads *. 

I. An account of the progress of discovery in 
the North, with a synopsis of the numerous 
voyages undertaken in search of a Northern 
Passage to India. 

IL An account of West Greenland:—its ex¬ 
tent, appearance, natural history, aborigines, 
colonies, manners and customs of the inhabi¬ 
tants, &c. 

III. East Greenland or Sjpitzbergen its ap¬ 
pearance, natural history, harbours, icebergs, 
mountains, colonisation, products, Sec. 
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IV. The natural history of the Greenland 
Seas j containing, 

1st, An account of the Greenland Sea:—its si¬ 
tuation and extent, temperature both at the sur¬ 
face and at considerable depths, currents, tides, 
depth, &c. 

2 d. The Polar Ice:—its varieties and proper¬ 
ties, mode' of generation, &c.:—its extent, si¬ 
tuation, and variation ; with remarks on the prac¬ 
ticability of performing a journey over the ice 
to the North Pole. 

3d, The Atmosphere:—its changes of pressure, 
&c.:—its temperature, probable temperature 
of the North Pole, &c.:—Winds, their duration 
and frequency of storms in the spring of the year, 
&c.:—Meteors, clouds, snow, and its numerous 
crystallisations, hail, frost-rime, aurora borea¬ 
lis, &c. 

Mh, The Zoology the whale and its va¬ 
rious genera:—the walrus, seal, bear, &c.:— 
birdsnon-descript mollusca, and other marine 
animals, &c. 

V. The History of the Northern Whale-Fish¬ 
ery j shewing its progress, with an account of 
those principles on which a successful fishery de¬ 
pends, &c, 

VI. The History of the Minor Fisheries-for 
seals, walruses, &c.:—with the method of kill- 
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ing these and other animals, inhabitants of the 
Greenland Seas. 

VII. A Journal of a Greenland Whale-Fishing 
Voyage. 

VIII. Appendix ; containing, a series of Me¬ 
teorological Tables :—Tables of the Variation of 
the .Compass, Latitudes, and Longitudes, &c. from 
original observations. 



( 339 ) 


XXII. On the Mineralogy of the Redhead in 
Angtisshire. 

By the Bev. John Fleming, D. D. F. R.- S. E. 
(Head 4th February 1815.,) 


In the beginning of the month of August last, 
I spent a few days at Aberbrothick in Angusshire, 
for the purpose of examining the marine vermes 
of that part of the eastern coast of Scotland. In 
my walks along the shore, I observed some ap¬ 
pearances in the stratification of the rocks, Which 
attracted my notice, and from the notes taken of 
these at the time, I have drawn up the following 
observations, which I submit to the consideration 
of the Society. 

Between the Bay of Aberbrothick on the south¬ 
west, and Lunan Bay on the north-east, the coast 
is extremely bold and rocky ; and for the space 
of six miles, presents to the German Ocean, pre- 
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cipitous, broken, and indented cliffs. The high¬ 
est point, where there is a precipice rising from 
the sea to the height of 254 feet, is at the flag¬ 
staff to the eastward of the House of Ethie, the 
seat of the Right Honourable the Earl of North- 
esk. All the rocks of this promontory, are of a 
reddish colour, aiid from that circumstance, it has 
been denominated by mariners the Redhead; the 
inhabitants of the district, however, restrict the 
name to the high rocks which appear to the south 
of the ruins of St Murdoch’s Chapel. 

From this promontory, inland, the surface falls 
with a gentle slope, and at last forms the plain 
through which two small rivers, the Brothick and 
the Lunan flow. The Brothick Burn, towards its 
mouth, runs in a southerly direction, and falls into 
the sea at the Town of Aberbrothick, commonly 
called Arbroath. It wind s its course through a nar¬ 
row valley, which is from one to two hundred yards 
in breadth. The sides of the valley, which con¬ 
sist of strata of sand, of coarse sand and gravel, 
though much waved, are in general parallel to each 
other, the salient angles of the one corresponding 
with the receding angles of the other \ the bottom 
consists of fine earthy sand and gravel. In the 
centre of this valley, there is a conical hill, on the 
summit of which the ancient Church of St Vigeans 
is situated. This hill is composed of soft sand¬ 
stone, which is covered to the top with a thick 
costing of gravelly mould. 
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The Brothick Burn appears to have formed its 
own channel in the soft alluvial strata through 
which it flows. The bottom of the valley is of 
considerable extent, when compared with the nar¬ 
row bed which contains the river in the drought 
of summer ; but when the stream is swollen With 
autumnal floods, or choked with the ice and snow 
of winter^ the valley itself, unless prevented by 
artificial barriers, would then become the bed of the 
river, as its smooth surface indicates it at one 
time to have been. When the present bed of the 
river shall have acquired sufficient depth to contain 
all the water which at any season flows in it, then 
a new flat will be formed on each side, and the 
banks will present that terraced appearance which 
may be observed on the sides of many streams 
which have scooped out their channels in loose and 
soft materials. The opposite banks of rivets, may 
always be expected to be parallel where the mate¬ 
rials of which they are formed are similar in com¬ 
position having obtained sucb a relation at first, 
they have been exposed to the influence of the 
same destructive agents in every subsequent,period. 

. The beds of gravel and sand, which form the 
hanks of the Brothick, are connected with similar 
depositions, which occur in the neighbourhood* 
Near the Town of Aberbrothick, there are nu¬ 
merous hills of gravel, which appear to have a 
north-westerly direction. The gravel is frequent¬ 
ly coarse, and consists of rounded masses of granite, 

vot. II. z 



S42 mineralogy of the rebheao. 

gneiss, mica-slate, quartz, porphyry, greenstone, 
basalt, and red-sandstone, with interposed layers 
of fine sand. It sometimes alternates with beds 
of sand composed of small particles of quartz an A 
felspar, and numerous scales of silvery mica. T$ie 
gravel is in many places so firmly cemented, 
that the hand is unable to separate the individual 
masses, and the particles of sand often cohere, and 
form a sandstone which can be divided into strata 
by means of a knife. Sometimes beds of clay oc¬ 
cur, which have a laminated structure, and indi¬ 
cate a deposition from a fluid but little agi¬ 
tated. 

The eastern base of these- hills, is truncated, 
and the intervening space between their extremi¬ 
ties and the shore is ley el, and consists of a soil 
cpmposed of gravel, mixed with the remains of 
sea-shells. The lower or santhem portion of the 
Town of Aberbrothick, rest9 upon strata pf sea¬ 
borne gravel, mixed with the fragments of seve¬ 
ral species of littoral shells. This portion is ele¬ 
vated but a few feet above the ordinary rise of 
spring-tides, and js liable to inundations of the sea 
during great storms. It appears, that at a former 
period, a considerable portion of land had been 
gained from the sea, especially along the coast to 
the south of the town ; but the currents having 
changed, Neptune is again resuming his dominion 
.over those tracts which he formerly relinquished, 
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and Is at present making very rapid encroachments 
upon the land. 

The Lunan Burn, which, empties itself into the 
German Ocean at the head of LunanBay, runs in 
a valley in every respect similar to the Brothick. 
The alluvial hills which occur towards its mouth, 
have been greatly altered in form by the opera¬ 
tions of agriculture, but they evidently present 
the same abrupt terminations towards the sea, 
which we have noticed above. They are de¬ 
fended from any farther encroachments of that 
element, by a number of low ridges of drifted sea- 
sand, closely held together by the roots of the 
Elymus arenarius, Arundo armaria, Carex are- 
tiaria, and Triticum junceum. 

The structure of these hills of gravel, deserves 
very particular consideration. Far from being a 
mere heap of rubbish, the beds of sand are often 
continuous and of considerable extent, and the 
rolled masses of gravel are deposited in beds with 
considerable regularity. These beds do not al¬ 
ways possess a horizontal position, but present in 
their stratification a few of those appearances 
which are usually considered as peculiar to the 
more ancient strata. Thus, on the banks of the 
Lunan, about a mile east from Kennell, I observed 
beds of Sand and fine gravel, inclining to the hori¬ 
zon, at ail angle of 20° ; and on the extremities 
of these beds, were deposited strata of gravel, dip¬ 
ping in an opposite direction at an angle of 15°. 

z 2 
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Another appearance of the same kind presented it¬ 
self to the north-east of the church of St Vigeans, 
in an opening made in a field for the purpose of 
obtaining gravel for the roads. Immediately un¬ 
der the soil, there is a horizontal bed of gravel, 
containing thin layers of sand, resting upon the ex¬ 
tremities, of strata of coarse sand, dipping E. S. E. 
at an angle of 24°. 

It is assumed as a first principle in the Hut- 
tonian Theory, that all the mineral strata at their 
formation, were deposited on a horizontal plane. 
Loose materials, it is said, such as sand and gravel 
subsiding at the bottom of the sea, and having 
their interstices filled with water, possess a kind 
of fluidity, and therefore would arrange them¬ 
selves in horizontal layers. If he figure of the 
lower beds deposited on an uneven surface, would 
be affected by two causes, the nature of that sur¬ 
face on the one hand, and the tendency to hori- 
zontality on the other j hut the latter cause would 
finally prevail. “ Whenever, therefore, we meet 
with rocks disposed in layers quite parallel to one 
another, we may rest assured, that the inequali¬ 
ties of the bottom have had no effect, and that no 
cause has interrupted the statical tendency ’ But 
the phenomena described above furnish evidence 
by which this assumption may be successfully 
resisted. Here are parallel strata of coarse sand, 

Illustrations of the Huttonian Theory, p. 4$. 
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having an inclination of 24°, which have been 
deposited from a state of suspension in water. 
Had the water been in a state of rest, these strata 
must have assumed a horizontal position, but if 
we suppose the water to have been in a state of 
motion, we have then the influence of a new 
agent to consider, which may lead us to the con¬ 
clusion, that the motion of a fluid depositing sus¬ 
pended earthy matter, modifies the statical ten¬ 
dency of that matter to horizontality. If the 
cause now mentioned be considered capable of 
giving an inclined position of 24° to strata form¬ 
ed from coarse materials mechanically suspended 

in water, at what angle are we to fix the maxi¬ 
mum of its effect, at 24° or at SO* ? and are we 
to confine its operation to the construction of the 
recent beds of gravel and sand, or suppose its in¬ 
fluence to have been exerted at the formation of 
the more ancient strata of the globe ? 

We may add, that these beds of gravel occur at 
the eastern extremity of the great valley of Strath¬ 
more, and in all probability were formed at the time 
when this valley was an inland lake. The masses 
of gravel are neither smooth on the surface, nor 
regularly rounded, as we always observe in sea- 
gravel. It is also worthy of notice, that similar 
beds of gravel and sand had been formed in the 
same place, but at a period more remote, which 
now appear in the form of solid rock. 

At Wormy Hills, near Aberbrothick, there is a 
mineral well. The water is a strong chalybeate, and 

z 3 
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deposites around its margin and that of the stream 
which runs from it, a copious ferruginous preci¬ 
pitate, I was surprised to find in the ochry mud, 
within a few yards of the spring, two species of 
fresh-water shell-fish, the Cycfos cornea, and the 
Lymnm put r is. 


Haying thus offered a few remarks on the form 
and structure of the Alluvial strata, I shall now 
state the observations which I had an opportunity 
of making on the Flcetz rocks of the district. The 
general Hite of bearing which these rocks observe, 
is from east to west, varying in some places a few 
degrees to the north of east, and the south; of west. 
The d)p is towards the south, at various angles, 
but seldom below ten or above twenty-five de¬ 
grees, and the strata preserve nearly the same de¬ 
gree of thickness in the different parts of their 
course. The rock which we shall first describe, 
is, '. , ' '< 

1.—Red Sandstone. The rocks of sandstone 
appear on the coast to the south of the harbour of 
Aberbrothick, and extend in a north-easterly di¬ 
rection to the flag-staff at Ethie, including a space 
of nearly five miles. On the great scale, they may 
ho considered, as forming one great bed, nearly 
two miles in thickness, divided into regular strata, 
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some of these exceeding four feet, others only a 
few lines in thickness. These strata are divided 
by perpendicular rents, (or backs as they are 
termed by the quarrymen,) which run at right 
angles to the line of bearing, are parallel to one 
another, and often cause the rock to exhibit some¬ 
what of a columnar appearance. This structure 
has enabled the sea to make great encroachments, 
and has contributed to give to the scenery 
its characteristic feature of boldness. When 
the sea undermines the base of these angu¬ 
lar masses, they fall with a tremendous crash, 
and leave the newly exposed surface of the rock 
a mural precipice. But it often Happens, that the 
upper portions of the columns are too firmly wedged 
by the surrounding rock to allow them to he dis¬ 
placed, so that the'inferior portions only give way, 
and in this case, a small cave is formed, which is 
very speedily enlarged by the surf of an exposed 
and stormy coast. . ' 

In the promontory of the Redhead, there are a 
number of caves situated in the rocks of sand¬ 
stone, and some of them are of considerable mag¬ 
nitude. These afford the seal and the otter a 
. safe retreat during the breeding season, enable the 
superstitious natives to contemplate the ghastly, 
spectres of Pandaemonium, and have been sup¬ 
posed to exhibit to the geologist a proof of the 
sea having formerly exerted its influence at a 
higher level than the ordinary rise of its present 

z 4 
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tides. The floors of many of these caves being 
elevated above high-water mark, have led some to 
infer a rising of the land or a depression of the 
level of the sea, subsequent to the period of their 
formation,—suppositions equally gratuitous and 
unnecessary. If a small cavity is once formed in 
the soft sandstone, (and caves are always situated 
jn the softer parts of the strata), within the reach 
of the tide, it will speedily be hollowed out into 
a cave by the action of the surge, and this cavity 
will increase in length and height more rapidly 
than in breadth and depth. The innermost part 
offering the greatest resistance, will be assailed 
most violently by the force of the sea ; and the 
floor will acquire an inclination, rising as the cave 
increases in length, in consequence of ! the direc¬ 
tion given to the progressive motion of the littoral 
waves by the sloping position of the shore. D uring 
a storm, the external opening will act like a funnel, 
and conduct each billow, with its ascendingmotipn, 
to spend its destructive force in the farthest part of 
the cave, and there scoop out a recess greatly be¬ 
yond the reach of ah Ordinary tide. If the out¬ 
works of this recess are removed by the action of 
the sea, a cave will then open to-day, with its floor 
higher than the present level of the ocean. There 
are many caves both on the east and west coasts of 
Scotland, which have formerly been excavated by 
the action of sea, but whose pavements at present 
fhepeyer washed by the tide. These, in all pro.. 
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bability, owe their origin to the cause which I 
have here pointed out. 

The strata of sandstone in this district, observe 
the general direction and inclination of the beds 
to which they belong, unless in a few instances, 
where the structure of individual strata presents 
marks of irregularity of deposition. Thus, to 
the south of the harbour of Aberbrothick, the 
thin laminae which form a stratum, are often un- 
conformable among themselves, while the roof 
and pavement of the bed are parallel to each 
other. Appearances of this kind are very common 
in every sandstone-rock, and in every alluvial hill 
of water-borne sand. In the last of these, such 
appearances have been occasioned by irregularities 
in the motion of the fluid which gave the par. 
tides their arrangement. May we not infer the 
agency of a similar cause in the production of 
similar appearances in strata of sandstone ? 

In one instance, I observed a little irregularity 
to prevail, hot only in the dip, but also in the di¬ 
rection of the strata, hut which irregularity, in 
the great scale, did not affect the general disposi¬ 
tion. To the south of the last-mentioned place, 
strata of soft slaty sandstone stretch E. by N. and 
W. by S., and dip at angle of ^0° S. by E. When 
proceeding in this direction, they are interrupted 
by other strata of sandstone, coarser and more 
compact, which stretch from S. S. W. to N. N. E., 
and dip at an angle of 50° to the E. S. E. These 
cross strata, which extend in their line of bear- 
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ing upwards of a hundred yards, are included 
on all sides by the regular strata, observing the 
general dip and direction, except on the western 
side, where the direction changes from W. by S, 
to W. S. W. The regular strata at the north 
side of this interruption, are much intersected by 
veins of limespar*. Can we account for this ap¬ 
pearance, otherwise than by supposing, that a par¬ 
tial change in the direction of the depositing, fluid 
occasioned this limited irregularity.; a disturbing 
force acting laterally' or from below, must have 
changed at the same time the position of the ac¬ 
companying beds. Such irregularities in the stra* 
tificationj ought to be studied with care, as they 
yield instruction to the miner, and aiford.the geo¬ 
logist a touchstone ; by which to try the truth of 
^theory. ■. '' , ' ,. ■" ’ -. ■; 

. :J t Tt>'ihf, south of the harbour of Aberbrothick,. 
the strata of sandstone are from one to three feet’ 
iriuthickness, split into thin laminae, and the par¬ 
ticles cohere very feebly. When pieces of this 
rock are first raised from the bed, they can be 
cut into slices with a knife, or crumbled to pow¬ 
der by the fingers j hut after they have been ex- 


.. * I hare here used the term cakareous-spar, because sane- 

tinned by use and high authority* Perhaps the name time* 
spar, a compound of two English words* would be more appro¬ 
priate, "'and preserve a greater uniformity in mineralogical no- 
thericlature* 
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posed for some time to the action of the atmo* 
sphere, they acquire a considerable degree of hardi¬ 
ness. When a fresh piece of the rock is put into 
a glass with water and agitated, the cohesion be¬ 
tween the particles is destroyed, and when the 
fluid is suffered to rest, the ingredients of the stone 
divide themselves into three portions. At the 
bottom is found a fine gritty sand, in the middle 
small scales of mica, and at the top a portion of 
argillaceous matter, which continues longest sus¬ 
pended in the water. The hardness which the 
stone acquires by exposure to the atmosphere, is 
probably owing to the desiccation of this last sub¬ 
stance. In these soft strata, water-borne balls of 
quartz, granite, gneiss, mica-slate, porphyry, and 
trap, lie scattered without order, and in some 
places they are accumulated in such quantity, as 
to constitute the rock to which Colonel Imrie has 
attached the very appropriate name of gravelstone. 
Sometimes these strata include beds of coarse 
sandstone, composed of angular grains of quartz 
and felspar with a little mica, which are less liable 
to detrition from the action of the sea. 

Immediately to the north of the harbour, simi¬ 
lar strata prevail, but the quantity of gravel im¬ 
bedded in the strata is much greater, and the beds 
of grayelstone more numerous. In some in¬ 
stances, these rounded halls, which are from a 
line to a. foot in diameter, are cemented to* 
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gether by lime-spar, which occurs in great abun¬ 
dance. 

Proceeding about a mile to the north-east of 
the harbour, the high cliffs of the Redhead com¬ 
mence. Here the sandstone is of a more compact 
texture, and appears better able to resist the at¬ 
tacks of the waves, so that while the strata to the 
south have been worn down, and the bay of 
Aberbrothiclc now occupies their place, those to 
the north, still form high and lofty precipices, and 
yield but slowly to the action of the sea. In ex¬ 
amining bays and arms of the sea, we invariably 
find, as in this instance, that they are situated in 
softer strata than those which occur on the neigh¬ 
bouring-projecting shores j and the rocks which 
form the base of valleys, are less compact in their 
texture than those which constitute the surround¬ 
ing hills,—facts which prove, that many of the 
inequalities: of the earth’s surface owe their exis¬ 
tence to the long-continued action of air and water. 

The sandstone on this part of the coast, is of a 
pale reddish-brown colour, minutely freckled with 
grey. It frequently presents narrow stripes and 
circular spots of ash-grey, or primrose-yellow, and 
sometimes whole beds of a white colour, may be 
observed. It appears to consist of minute grains 
of sand, with a few scales of mica, connected by 
a basis of iron-shot clay-marl. The particles of 
sand in some cases are so numerous, that the stone 
has a very coarse texture, and in many instances 
appears in the form of gravelstone. When this 
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’sandstone is first raised in the quarry, it is very soft, 
and is easily cut with the working-tools; after 
exposure for a short time to the atmosphere, it 
becomes a little harder, but is by no means a very 
durable material for buildings. When exposed 
in a wall or house, the surface which has been 
dressed with the chisel, remains entire until the 
portion immediately beneath becomes disintegrated, 
when the external film falls off. After the arti¬ 
ficial surface has been removed, the particles 
crumble down in succession as they separate from, 
the mass. Is it the pressure of the chisel in the 
dressing of the stone, which, bringing the par¬ 
ticles at the surface into closer contact, enables 
them to resist longer the influence of the atmo¬ 
sphere ? Would it not be advisable to beat the 
surface of the stones with a hammer, before using 
them in building, in order to communicate the re¬ 
quisite durability ? The Old Abbey of Aberbro- 
thick,is constructed of this kind of rock, and the 
mouldering surfaces of the stones make the ve¬ 
nerable ruins appear still more ruinous *. 

In several places, the rock is composed of blunt 
angular pieces of sandstone, imbedded in a basis 
of, a similar composition. This structure does not 
appear to the eye, unless the stone has been ex- 


* There was a considerable quantity of fibrous gypsum found 
some time ago among the rubbish of this abbey. It may have 
been found in the sandstone-rocks of the neighbourhood, but af' 
this no proof exists at present. 
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posed for some time to the influence of the at¬ 
mosphere, the fresh fracture presenting a homo¬ 
geneous surface. These pieces, which appear at 
first sight to be fragments, are merely contempo¬ 
raneous portions of the rock; they present no 
rounded water-worn surface, and atone extremity, 
at least, pass by an insensible transition into the 
rock in which they are enveloped. The term 
sandstone-conglomerate, ought to be restricted to 
denominate this kind of rock, as it must either 
mean sandstone in the form of fragments or balls, 
or sandstone in heaps. When the term includes 
the grayelstone of Colonel Imrie, it evidently 
has obtained too great a latitude of signification *. 

In all the preceding strata of sandstone, there 
occur beds of slate-clay, seldom above a foot in 
thickness, and of a similar colour to the surround¬ 
ing rock. The slate-clay is often in the form of 
angular pieces included in the sandstone, in which 
it also occurs in indistinct layers. The longitu¬ 
dinal fracture is usually glimmering, the cross 
fracture dull. It passes, on the one hand, into 


* Limestone-conglomerate, in the restricted sense of the 
term, is a rock of frequent occurrence. It may be observed in 
Arthur's Seat, at InnerKp in Renfrewshire* and near the 
Bumbling Bridge in the county of Perth. In all these situations, 

, it appears to be an inmate of the old red sandstone formation. 
I, jconsider Arthur's Scat as a portion of this formation, Seve* 
in proof of this, may be found in Wilij-ams's Minmil 
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fine-grained sandstone \ and on the other, into a 
mineral which may be termed compact clay . 

This mineral is of an ash-grey colour, some¬ 
times also reddish-brown j fracture compact, even, 
passing into fine earthy; fragments indetermi¬ 
nately angular, rather blunt-edged; translucent 
on the edges; dull; streak light-coloured ; soft, 
passing into semi-hard; easily frangible ; adheres 
ji little to the tongue j rather heavy. When 
heated, and afterwards exposed to the air, it 
crumbles down into a very coarse powder. This 
substance, which is probably a combination of 
silica and alumina, with a little iron, occurs in 
globular-shaped masses, from half an inch, to 
nearly a foot in diameter.'\These are compressed, 
with an irregular margin, and ip general an un¬ 
even surface. They lie on their sides in the beds 
of sandstone, especially where it passes into slate- 
clay, and often also where it is soft and micaceous. 
Although they occur insulated, yet they seem to 
preserve a regular direction in the beds in whiph 
they are included. The central parts of these 
masses, > are traversed by horizontal and vertical 
rents, which do not make their appearance at the 
surface. These rents are widest towards the 
centre, and are in general filled with limespar; 
sometimes completely, at other times, only in 
part. These halls appear to hear the same rela¬ 
tion to sandstone, which the septarium is known to 
hear to slate-clav in which it is usually imbedded. 
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In these globular concretions, which are much 
harder than the surrounding rock, different species 
of the shells termed borers, form their retreats. 
I observed the following:— Mytilus rugosus, Mya 
suborbicularis, Venus per/'orans, and Venus pul- 
lastra of the Testacea Britannica of Montagu. 

2.—Sandstone-Conglomerate. The rock to 
which; this name^gs been applied, consists of por¬ 
tions of the older rocks of granite, gneiss, mica- 
slate, quartz, porphyry, and hornblende; These are 
in the form of rounded balls, or blunt angular frag¬ 
ments, seldom above six inches in diarifMer. The 
interstices between the balls, are filled up with 
smaller fragments of similar materials, and the 
rock possesses a considerable degree of cohe¬ 
sion. lathis rock* there are numerous narrow 
'Urtesi df sandstone, sometimes also thin beds 
pafaHfel' with the surface of the stratum which 
encloses them. Similar appearances are observ¬ 
able in the hills of gravel. - 

This conglomerate, or gravelstone, occurs in 
two different situations. In the first, it alter¬ 
nates in beds with the sandstone, as we have 
already mentioned; and in the second, it occu¬ 
pies an unconformable position in regard to the 
Sandstone. At the western extremity of the 
high cliffs, Which terminate about a mile to 
the eastward of Aberbrothick, the strata of sand- 
stOtte rise with an inclination of 18 *. The ex¬ 
tremities’ of these strata, are covered with a 
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mass of gravelstone, upwards of thirty feet in 
thickness, and extending in length a considerable 
way along the coast. The gravelstone is divided 
into horizontal strata, and contains numerous 
partial beds of sandstone. In one place, I ob¬ 
served in the gravelstone an angular mass of sand¬ 
stone, precisely similar to the. beds of sandstone 
below the gravelstone, which mass was surround¬ 
ed on all sides by calcareous-spar, or limespar, and 
the spar also filled up a small linear vein which 
penetrated to its centre. This fact ineontestibly 
proves, that the sandstone below was formed some 
time before the gravelstone, and had even ac¬ 
quired a sufficient degree of induration to admit 
of fragments being detached, while the sharp edges 
of the fragments shew, that it had not travelled 
far from its original situation. The two rocks of 
gravelstone and sandstone, are separated by a well 
defined line, which also proves the posterior for¬ 
mation of the incumbent mass. 

In one place, there is a small perpendicular rent 
in the inferior sandstone, wide towards the top, 
but becoming narrow, and at last terminating 
about four feet from the separating line, which 
divides the two rocks. Into the mouth of this 
rent, the smaller balls of the gravelstone have de¬ 
scended, and filled up the superior portion of the 
cavity, and the finer particles of sand have filled 
up the inferior narrow portion. And it is re¬ 
markable, that the slaty fracture of the sandstone 
yoL. ii. Aa ■ ' 
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at the bottom of the Vein, is parallel with the 
sides of the fissure. The sandstone in the vein, 
is much impregnated with calcareous matter, and 
even contains interspersed crystals of calcareous- 
spar. This is a very fine illustration of the theory 
of veins. 

This conglomerate, in another place, appears in 
an unconformable position with regard to the 
sandstone. A little to the south of the small fish¬ 
ing village of Auchmithie, the common sandstone 
is suddenly intercepted by a vertical vein of Heavy- 
spar, neatly two feet in breadth j and on the other 
side of this vein, the gravelstone appears contain¬ 
ing many small beds of sandstone. This conglome¬ 
rate, which comes thus suddenly in contact with 
the sandstone, is seen to be in unconformable posi¬ 
tion, as at a little distance it rests its horizontal 
strata upon the extremities of the more inclined 
strata of sandstone. Similar appearances in the 
stratification, are observable in the beds of por¬ 
phyry and sandstone to the west of Dundee.*!'. 

, ;These two rocks which have now been de¬ 
scribed, must be referred to the class of mechani¬ 
cal deposits, as the eye is unable to discriminate 
between the sand and^ravel, and the rocks of 
sandstone and gravelstone, the form and structure 
of the beds being the same. Viewing them, there¬ 
fore, in this light, whence have the materials, and 


* See p, 139. of this volume. 
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whence the cementing matter been derived ? The 
origin of the former, is easily ascertained, as they 
consist of water-worn fragments of the ancient 
strata. The cementing matter of the conglomerate, 
is in some cases calcareous-spar $ but in general the 
larger balls rest in a basis, consisting of minute 
grains of quartz and felspar, without any cement 
visible to the naked eye. The cohesion in this 
case, may be owing to disseminated, clayey, or 
ferruginous matter, with which the water may 
have been charged during the period of deposi¬ 
tion, assisted by the great pressure to .which the 
materials must have been subjected, both from 
the superincumbent mass of water, and the weight 
of the materials of the superior strata. That the 
waters, during the deposition of this portion of the 
fketz class, were charged with ferruginous matter, 
is evident from the colour which characterises the 
formation, in whatever quarter of the globe it has 
been discovered, and which is not generally ob¬ 
served in the sandstone of any subsequent period. 
The quantity of clayey marl, which forms the 
basis of many of the strata of sandstone, may be 
regarded as in its original state, and may be view¬ 
ed as bearing the same illation to the grains of 
sand and gravel, as compact limestone does to the 
animal relics which it encloses. The'sand and 
organic remains, must be considered as mechanical 
deposits, the former unaltered, the latter changed 
by the mysterious process of lapidification. 

A Si 52 
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These appearances of the sandstone-conglome- 
rate and gravelstone, seem to indicate the opera¬ 
tion of a disturbing force, acting on the water, 
from which these beds were deposited, but of its 
nature or direction, we will probably forever re¬ 
main ignorant. 


I have before mentioned, that the rocks of sand¬ 
stone extend from Aberbrothick to the flag-stall'at 
Ethie j but to the north-east of the flag-staff, and 
near to the ruins of St Murdoch’s Chapel, these 
rocks terminate, and are succeeded by beds of trap, 
which form the cliffs on the shore to Lunan Bay, 
and towards Montrose. These rocks of trap, which 
are termed by the inhabitants scurdie, possess none 
of those perpendicular fissures which characterise 
the cliffs of sandstone, and hence towards the sea, 
they present a surface more irregular and broken. 
The beds are of considerable thickness, some¬ 
times upwards of ten feet, and at other places on¬ 
ly a few inches. Although somewhat irregular, 
yet the stratification cjH be distinctly traced, and 
it corresponds exactly with the sandstone, both in 
direction and dip. This is very distinctly dis¬ 
played on the shore, where the line of junction is 
visible; and in the general direction of the rocks 
inland, numerous quarries being opened in the 
rocks of scurdie to obtain materials for repairing 
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the roads, and these mark the boundaries of the 
two rocks. 

Where the sandstone-rocks terminate, they are 
seen to rest upon a bed of porphyry-conglomerate . 
When this rock is fresh and untarnished by the 
weather, it presents a uniform surface j but where 
it is beginning to decompose, its angular frag¬ 
ments become visible. These are somewhat blunt 
in the edges, and generally pass imperceptibly in¬ 
to the basis in which they are imbedded, although 
at times, these pieces have a smooth surface on one 
or two sides, as if a little worn by attrition, While 
at the other extremity, they blend with the gene¬ 
ral mass. The whole bed is composed of the 
same kind of rock,—a claystone, with numerous 
crystals of earthy felspar. This bed is upwards 
of twenty feet in thickness, and rests upon a bed 
of slaty-sandstone-conglomerate, or a sandstone in 
apparent fragments, imbedded in a basis of a si¬ 
milar composition, and possessed of a slaty frac¬ 
ture. The pavement of this sandstone, would 
have been invisible, had not a slip taken place, 
by which the strata are better exposed, and the 
sandstone is seen to rest upon a bed of porphyry- 
conglomerate, precisely^ similar to that which 
forms its roof. To this last bed of porphyry, 
succeed strata of amygdaloid, in many places pass¬ 
ing into trap-tuff. 

The amygdaloid varies much in its composition. 
The basis in some cases, appears to be wacke, in 

AaS 
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others claystone or compact felspar. It often, as¬ 
sumes a homogeneous aspect, and passes into mas¬ 
sive compact felspar, felspar-porphyry,; or por- 
phyritic-slaty-felspar. In other cases, the felspar 
passes, into clinkstone, basalt, and greenstone, con¬ 
taining small specks of diallage. In this assem¬ 
blage, I observed several partial beds of fine¬ 
grained sandstone, of a - grey, greenish, or brown 
colour. In some places, these occur in connected 
masses, upwards of a hundred yards in length and 
breadth, whilethey do not exceed a foot in thickness. 
It is impossible to consider these in any other light, 
than as beds of sandstone, originally deposited in 
the places they now occupy, as their direction is 
always conformable with the surrounding rock. 
In one place, I observed a partial bed of sand- 
stone, in the form of flat anastomosing branches j 
the Intermediate spaces being /filled • with clay- 
stone-porphyry. In another ■ 1 place, • the .sand¬ 
stone whs imbedded in felspar-porphyry, into 
which it/* passed by an insensible boundary, and 
included portions of the felspar, whose surfaces 
were intimately incorporated with the sand¬ 
stone, All these rocks, which I have mentioned 
as included in the amygdaloid, are seen to tra¬ 
verse it in the form of contemporaneous veins. 
J£ven the sandstone in one place formed a vein, 
intimately united with the amygdaloid at the 
rides, and having the direction of the • slaty frac- 
tWp parallel with the surface of the bed j in this 
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respect differing from a true vein. It, was about 
six inches in breadth, and could be traced for 
several yards. 

The vesicles of the amygdaloid, are frequently 
very small, but in general they are from half an 
inch to three inches in diameter, of a globular 
form, and in some instances compressed and club- 
shaped. These lengthened vesicles observe no 
particular direction in the bed, being some¬ 
times parallel, and at other times perpendicular 
to its surface. When the rock is soft, these 
Vesicles occur in greatest abundance ; where it is 
very hard and dense, they are seldom observed. 
These vesicles are filled with various substances, 
as limespar, quartz, flint, calcedony, jasper, and 
green .earth. This last-mentioned substance of¬ 
ten fills up entirely the cavities, at other times on¬ 
ly partially. Quartz and calcareous-spar frequent¬ 
ly occur together; and the form of the cry stal- 
lization of the calcareous-spar is generally im¬ 
pressed on the quartz. Cakarcous-spar and calce¬ 
dony are often associated together in the same 
cavity. These balls of agate are completely in¬ 
sulated in the bed, and in general are sepa¬ 
rated from the rock by a thin film of green 
earth or clay, so that with a blow they are 
readily detached. When in a state of decompo¬ 
sition, the different concentric zones separate like 
the coats of an onion, each exhibiting all the fea¬ 
tures of a perfectly hollow sphere. 
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The structure of this bed of amygdaloid* leads 
to the conclusion, that while a general disposition 
to stratification prevailed in the aqueous menstruum, 
there existed a number of partial spheres of aggre¬ 
gation. Thus, while one portion of the fluid, was 
depositing grains of calcareous-spar and quartz, and 
enclosing these with wacke, claystone or felspar ; 
another portion was depositing basalt, clinkstone 
and greenstone, together with nodules of flint, 
jasper, and calcedony, in the form of agate-balls. 

It appears evident from simple inspection, that 
these agates must have formed a part of the ori¬ 
ginal composition of the rock, as the vesicles in 
which they occur, are in many places so nume¬ 
rous, that if empty, the rock could not sustain its 
own weight, much less the pressure of the super¬ 
incumbent strata. Had these agates acquired their 
form and structure from fusion by means of heat, 
the-soft clay which often encloses them, and in 
many eases fills a portion of the same cavity, must 
have been melted at the same time, and the friable 
enclosing rock would now have exhibited in its 
superior induration some of the marks of ig- 
, neous influence; yet the clay continues loosely 
aggregated, and the enclosing rock, even where in 
contact with the agate, can be scratched with the 
nail. Besides, had these balls of agate ever been 
in fusion, we coultl not have expected to find, as 
we frequently observe, the fusible crystals of car¬ 
bonate of lime impressing their form on the almost 
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infusible quartz, nor a large empty cavity occupy¬ 
ing the centre of tbe mass. 

The Wernerian hypothesis, which supposes 
these agates to have been formed by infiltration 
subsequently to the deposition of the bed, is 
equally liable to objections. Passing over the 
difficulty of accounting for the origin of these 
cells, by the extrication of air from the rock 
during its formation, we cannot conceive it 
possible for any flinty solution to have transuded 
through the pores of the soft bed on its way to 
fill the empty vesicles, without depositing some 
siliceous matter in these, and giving to the rock 
a greater degree of consolidation than it is known 
to possess. No umbilical cord of agate exists 
to point out the infiltration opening. And it 
is no uncommon thing to observe, in the same 
vesicle, a number of spherical concretions com¬ 
posed of concentric coats, and all enveloped in 
a continuous covering of agate, and surrounded 
with a crust of green-earth or iron-shot clay. 

These facts, in the history of agate-balls, prove 
their simultaneous formation with the rock in 
which they are enclosed. They in this respect re¬ 
semble the reniform ironstone which occurs in 
slate-clay, and the globular masses of flint im¬ 
bedded in chalk. These three phenomena have 
so many points of resemblance, that any theory 
formed for the explanation of one of them, ought 
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to explain the appearances exhibited by the 
others. 


There are no Veins of any consequence travers¬ 
ing the strata of this district. Veins of calcareous- 
spar and heavy-spar do occur, but present no cir¬ 
cumstances in their history deserving of particular 
notice. 

The rocks of the Redhead, appear to belong to 
the old red sandstone formation of Werner. This 
formation stretches across the island from the 
western to the eastern sea, and flanks on both sides 
the Grampian Mountains. On the south bank of 
the Murray Frith, it commences near Spcymoutli, 
and stretches towards Nairn, and includes valu¬ 
able beds of limestone, as at the Bridge of Find- 
horn and Inverugic near Duffas. The limestone, 
at the latter place, contains a considerable quan¬ 
tity of lead-glance, and irregular masses of flint 
and calcedony. On the eastern coast, it com¬ 
mences near Stonehaven in Kincardineshire, and 
extends to the River Eden in Fifeshire. The 
southern boundary extends westward by Cupar, 
the north side of the Lomond Hills by Kinross, 
^Uva and Kippen, towards Dunbarton. In the 
jrfed sandstone of this district, are included many 
subordinate beds of porphyry, greenstone, clay- 
clinkstone, compact felspar, amygdaloid, 
ttip-tuff, slate-clay, and limestone. The rocks 
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which I have described*, as occurring in the 
neighbourhood of Dundee, form a portion of this 
district; and the Hills of Kinnoul and Monerieff, 
near Perth, and the extensive range of the Ochils, 
all belong to the same formation with the red 
sandstone, and occupy a place in it in the form of 
beds. 

The relations of the red sandstone of this dis¬ 
trict, with the older and newer rocks, are very dis¬ 
tinctly displayed. At its northern extremity. 
Colonel Imrie, in his valuable section of the 
Grampians from .the plains of Kincardine to the 
summit of Mount Battock, has traced its junction 
with the transition rocks on which it rests. 
At its southern extremity in Fifeshire and Clack- 
manan, it is covered with the strata belonging to 
the independent coal formation. This fact of the 
red sandstone being the fundamental rock of the 
coal-field of the Forth, was first pointed out to me 
by a very intelligent observer, Mr R. Bald of Alloa, 
with whom I had an opportunity of examining 
that part of the Ochils, on which the Clackmanan 
coal-field rests, in the month of September 1807. 
I had previously been convinced,, that the inde¬ 
pendent coal formation was newer than the red 
sandstone, from an examination of the coast of 
Renfrew and Ayr, (May 1807,) as I observed a 


* Page 138. of this volume. 
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junction of the two formations at Ardrossan Har¬ 
bour, where the strata of red sandstone stretch 
nearly north and south, and dip to the east at 
an angle of about 30°. Over these strata of 
red sandstone, are deposited beds of white- 
coloured sandstone, slate-clay, limestone, slate- 
coal, clay-ironstone, and greenstone. These are 
unconformable, as they stretch from east to 
west, and dip to the south. Near the line of 
junction, the newer strata are much inclined, but 
they approach nearer to the horizontal position, 
as they recede from the red sandstone *. 

The coal-field of the Forth, seems to rest in a 
cavity of the red sandstone, with which it is sur¬ 
rounded. On the north, it terminates at the red 
sandstone district of Fifeshire, and on the south, 
it is cut off by the same rock at Tranent; the red 
Sandstone there appearing, stretching eastwards 
by Haddington and Dunbar, westwards to the 
Pentland Hills, and south to the transition coun¬ 
try of the Lamrnermuir, where it ceases. Be- 


* In the red sandstone, no beds of coal have hitherto been 
discovered in the middle districts of Scotland. Mr Mackenzie, 
in his Mineralogy of the Ocliil Hills, (Mem. Wem. Soc. vol, ii. 
p. 8.) mentions a bed of coal, as occurring under a red sand¬ 
stone, near the King’s Seat; but this sandstone, I have reason 
to believe, is a member of the regular coal-field, although si¬ 
tuated at the base of the Ochils. 
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tween Haddington and Dunbar, the red sand¬ 
stone contains beds of limestone and clinkstone- 
porphyry, and probably the other trap rocks oc¬ 
curring in that neighbourhood, and considered 
at present as members of the newest fleetz-trap 
formation. 

Manse of Flisk, Fifeshire, 

7th December 1814. J 



XXIII. Description and Analysis of a Specimen of 
Native Iron found at Leadhills. 


By Mr H. M. Dacosta, M. W. S. 


(Head 35tk November 1815. J 


This specimen of native iron, was found at Lead- 
hills in Lanarkshire, associated with galena. The 
history of its discovery, is as follows: The miners, 
on dressing a quantity of ore, were surprised to 
find, that a portion of it resisted repeated blows 
of the hammer $ this circumstance led them to 
examine it more particularly,' when it proved to 
he a particular substance, which they immediate¬ 
ly carried to the mine-master, Professor Irvine. 
I am told it is the second specimen of this rare 
mineral, which has been met with at Leadhills, 
Through the politeness of Professor Irvine, I am 
enabled to present it to the Society, 
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External Characters , 

Its colour is intermediate between steel-grey 
and iron-black. 

It occurs massive. 

Its lustre is metallic and shining. 

The fracture is small-grained, uneven. 

It is opaque. 

It is malleable, but not in a high degree. 

It scratches glass. 

Specific gravity, 7 . 07 . Mr Adie. 

It is highly magnetic. 

Chemical Characters. 

It fuses at a white heat, with a lambent blue 
flame on its surface. 

It becomes soft when heated, but does not re¬ 
cover its original hardness on cooling. 

Analysis. 

It is needless to repeat the experiments, shew¬ 
ing its negative chemical qualities. The following 
are the principal features in the analysis. 

A. Eighteen grains of it heated gently in dilute 
muriatic acid dissolved slowly, giving out hydro¬ 
gen gas, slightly impregnated with sulphur. 

B. One grain of a dark powder remained, which 
resisted the action of boiling acids. This was 
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fused with pure potash, when it dissolved in water, 
depositing pure silex on the addition of muriatic 
acid. 

C. Into the solution A, with excess of acid, 
pure ammonia was-poured in excess, (after having 
ascertained that it neither contained copper nor 
lead); a precipitate was procured, which, when 
heated in contact with the air, weighed 37 grains. 

D. The filtered solution C, did not give the 
slightest indication of metallic matter to hydro- 
sulphuret of potash or tincture of galls. Not a 
trace of nickel or magnesia could be discovered. 

A similar quantity was fused to dispel volatile 
matter, and dissolved in dilute nitric acid, which 
it did with great rapidity, and the copious evolu-, 
tion of nitric oxide. The residue was boiled in 
muriatic acid, which dissolved all hut one grain, 
which proved to be silex. The same process Was 
followed as with the first portion, and with the 
same results, except the loss of T 5 - of a grain. It 
is therefore iron, nearly pure, consisting of 

Iron, - lfiy 

Silex, - 1 

Loss chiefly sulphur about, 0-t 


18 
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5iX.IV. Mineraiogicai Observations in Galloway, 


By Dr Grierson.- 


(Read 20 th January 1816.J 


X he internal structure of the globe, pretty early 
attracted attention. On penetrating its surface 
to obtain the useful minerals, the singularity of 
some appearances could not fail to be observed. 
Shells and ether organic remains, were discovered 
in situations where they could not previously 
have been expected. It was natural thence tq 
speculate on the manner in which these bodies 
should have come there ; for to suppose them to 
have been always so, or to have been originally 
created in the state of waste and decay, in which 
they were then found, seemed too absurd to be 
admitted. This would have been equally, un-* 
philosophical as to have supposed, that our pre¬ 
sent peat-mosses were originally created full of 
voi. it, B b 
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those decayed and half-rotten trees, with which 
we now find them to abound. 

Something, therefore, it was necessary to de¬ 
vise, in order to afford at least a plausible - expla¬ 
nation of the above and other similar phenomena. 
Theories in abundance, have been from time to 
time proposed, and have all had their day of vogue 
and admiration. But how few of them have been 
anything else than mere fancies, or hypotheses pro¬ 
ceeding on by far too narrow an induction of parti¬ 
culars. Indeed, it would not be going too far to 
say, that the greater part of them have been purely 
gratuitous suppositions. What else can well be 
affirmed of the celebrated theories of Burnet* 
Buffon, and many others ? 

The subject is abstruse and difficult, and the 
theorists have been adventurous, We are stiff 
probably very far from a true theory of the 
earth, or a knowledge of the real cause or causes 
of geological phenomena. Nor is it very un¬ 
likely, that this knowledge may for ever elude 
out .research, and that we may seek in vain for 
the actual manner in which the internal structure 
of our planet was produced. The bodies about 
which we reason, are in most cases concealed from 
our view; and it is only incidental glimpses of 
them, as it were, that we are able to obtain. It 
is only where the sea, or rivers, or mines, or qnar- 
tres, have laid bare the rocks; or where they are 
naturally exposed on the brows of mountains, in 
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ravines, or precipices, that we are able to examine 
them. Every geologist knows, that the points in 
which we can see and examine the rocks which 
constitute the crust of our globe, bear hardly any 
proportion to those from which we are altogether 
excluded, either by the ocean, or the soil which 
covers the earth, and, unfortunately for the science 
of geology, but fortunately for the existence of 
geologists, renders it a fit habitation for vegetable 
and animal life. Of the central parts, I believe, 
it must be confessed, that, in a geological point of 
view, we know little or nothing. What, then, 
shall we say of those, who, without having seen 
or examined one-millionth part of the earth’s 
surface, and certainly none of its central parts, 
take upon them to affirm, that such and such were 
the means by which it was brought into its pre¬ 
sent state, and that such and such agents exist and 
act in its central regions ? 

Of all the theorists of this sort, or intellectual 
adventurers, as we may calk them, the late Dr 
Hutton of Edinburgh, was certainly the boldest, 
and the celebrated Werner of Freyberg, is, I 
think, the most modest. The former took upon 
him to account, not only for the present appear¬ 
ance of the earth, but for all 'the revolutions it 
had undergone in time past, as well as for all 
those it would undergo in time to come. He as¬ 
sumed as a cause, an agent of whose existence 
he could give no satisfactory proof,, and of whose 
.5 - fib 2 



376 MINERAlOGICAli OBSERVATIONS 

existence many have thought they could |cmo»- 
strate the impossibility. 

Werner, on the contrary, took induction for 
his guide. He did not first form a! theory, and 
then examine the mineral kingdom for its-confir¬ 
mation j but he examined this kingdom, and 
thence drew a theory. He did, in short, for 
mineralogy what Linnjeus had done for botany, 
and Newton for general physics. His first ob¬ 
ject was to dis + 'nguish, group, or arrange simple 
and compound minerals in cabinet specimens, ac¬ 
cording to their constant and most easily ascer¬ 
tained properties, and to introduce into the science 
a precise nomenclature. His next object was to 
trace the manner in which the rocks and other sub¬ 
stances forming the crust of the earth, were, placed 
With respect to one another; and to ascertain whe¬ 
ther nature here, as in other parts of her works, 
observes, a regular system of arrangement. He 
found that she does, and that there is a regular 
system of arrangement among the mineral masses 
of the globe on the great scale. This part of the 
subject, he distinguished by the name of Geognosy, 
—a new science, entirely created by him, and 
which is nothing more than the inductive phi¬ 
losophy of Bacon, applied to the subject of 
geology. 

* . Having ascertained the nature and arrangement 
of the substances constituting the crust of the 
earth, Werner next ventured to speculate on the 
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manner in which they had been formed j and 
here, it must be confessed, that his conclusions are 
not always satisfactory. But while we admit this, 
we are at the same time prepared to maintain, 
that they are legitimate so far as they go, and af¬ 
ford, by much the most likely explanation that 
has hitherto been offered. The unsatisfactoriness 
of the theoretic conclusions of Werner, arises 
not from the false and erroneous principles on 
which he proceeds, but from the difficulty of the 
subject, and the yet imperfect state of opr in¬ 
duction. His opponents, themselves, have in ef¬ 
fect been compelled to admit this, and have ac¬ 
knowledged, that “ though he has not put ns 
right, he has put us on the way of being right,” 
or has shewn us the proper mode of investigation 
in this subject,—a merit of no slight kind certain¬ 
ly, and in the highest degree honourable to the 
man who has had the good fortune to attain i]t. 
To set us on the right road, is doubtless the first 
step towards enabling us to reach the place of onr 
destination. 

Proceeding on his principles, Werner’s now 
numerous and widely scattered pupils have for 
thesariast thirty years been making rapid strides 
in geognosy, ft is not much above the half of 
that period, since the science was, we may say, at 
all known in this island j and yet, by the genius 
and enterprize of many of the members of this 
, Society and others, and particularly of our Pre« 

b b 3 
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si'dent, a great deal of the country has been ex¬ 
plored. We are already approaching a compe¬ 
tent knowledge of the structure of the British 
Isles. 

The purpose of this paper, is to attempt, in as 
far as my slender ability and information will per¬ 
mit, to promote the further progress of this very 
desirable object. I some time ago, and before ha¬ 
ving had the honour to be a member of this So¬ 
ciety, was flattered, by the approbation it was 
pleased to give, of a short paper of mine, read 
before it by the President, on the Extent, Na¬ 
ture, Position and Connection, of one of the Gra¬ 
nite Districts of Galloway. At present, it is my 
Intention to detail a few observations, which I 
have since made on another of these districts. It 
is known that there are three of them, and that in 
all, the granite is at no great distance from the 
transition-rocks. It would, however, in the pre¬ 
sent state of our knowledge, be unwarrantable to 
say, that it is transition-granite. For though, at 
no great distance from the transition-rocks, yet, 
in only one place, viz. on the Burn of Palnure, as 
mentioned in my paper formerly alluded toy did I 
perceive the grey-wacke in actual contact with 
the granite. In all the other places, in so far as 
”1 have seen or heard of, there intervenes another 
tdek^etvvixt them, totally different from either, 
liut though the grey-wacke seemed to me to be in 
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contact with the granite in the Burn of Palnure, 
a little way helow Craigdews, yet the former evi¬ 
dently rested on the granite, and not the granite 
on it. 

I formerly found the middle granite district of 
Galloway, to consist of a nearly uniform mass of 
this rock; the felspar in general of a greyish- 
white colour, though in some varieties flesh-red, 
the mica black or brownish-black, and the quartz 
of the usual colour. No appearance of stratifica¬ 
tion ; the highest mountain of the district, Cairns- 
muir of Fleet, rising to the height of 1737 feet 
above the sea level, and the whole district ten 
miles long from north to south, by about four 
broad from east to west. The strata of the stra¬ 
tified rocks in the neighbourhood, I found not to 
wrap themselves round the granite, or assume the 
mantle-shape, but to run all in the same general 
direction, viz. from north-east to south-west, and 
to dip away from the granite on both the east and 
the west side. I also, as before noticed, found, 
that every where that I could observe, except in 
one place already mentioned, there intervenes be¬ 
twixt the transition-rock and the granite, another 
rock, consisting of felspar, quartz, and mica/in a 
very compact form, and denominated by Profes¬ 
sor Jameson, Compact or Fine-grained Gneiss. 
This compact or fine-grained gneiss, is in some 
places observable of a very great thickness. In 
one place, I saw it at least a mile from the gra- 
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nite, but in other places it extends to only a few 
feet. 

The westernmost granite district of Galloway, 
or what has been called the Loch Doon one, ia 
separated from the middle or Dee district, by 
about four miles of transition country. I was 
anxious to know, whether in this district, also, the 
same phenomena were observable that I had be¬ 
fore found in the other which I had examined. 
With a view to ascertain this, I left Brockloch on 
the 1st of September last, in company with Mr 
Macmillan of Holm, to whose obligingness and 
hospitality, I had been several times before in¬ 
debted, and proceeded north-westward over a 
high range of transition hills, four miles towards 
Loch Doon. On coming into sight of this fine 
lake, which we here did at a considerable eleva¬ 
tion above its surface, we could not avoid being 
struck with the wild grandeur and beauty of the 
prospect. The forenoon was fine,—few clouds in 
the sky,—and the air nearly still. Before us lay 
Loch Doon, stretching away toward the right in 
a serpentine line for nine miles, and beyond, to 
the N. W. in the distance, the rich county of Ayr, 
i—the sea,—the Rock of Ailsa,-*~afld the Isle of 
Arran,, appeared. To the south, or on our left, 
and as it were beneath our feet, lay the upper 
end of LoGh Doon, overhung by the steep and 
hijgh* mountains of KLnockour, Lamlach, Conan, 
a&3?Hexxock, the latter greatly the most elevated 
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of the group, and supposed by Mr Macmillan 
to be the highest land in this quarter. It is pro¬ 
bably not less than 1750 feet high. The valley 
at the head of Loch Doon, is wild, and bleak, and 
sterile. No wood: heath and rocks almost solely 
appear to occupy the ground, A northern ex¬ 
posure ; four human habitations only to be seen, 
and these merely thatched huts. 

In an inland, stands the Castle, a ruin, interest¬ 
ing from the wildness of its situation, and the 
antique simplicity of its appearance. It is of no 
great extent, and appears, like most of the old Scot¬ 
tish castles, to have been little more than a single 
tower. The island on which if stands, is a bare 
granite-rock, of fifty or sixty yards in diameter, 
and which, the lake after a large fall of rain, or 
on the melting of the snow in winter, sometimes 
nearly overflows. The lake itself, as already 
stated, is nine miles long, stretching from about 
N. N. W. to S. S. E., and is in someftplaces nearly 
half a mile wide. It has no island of conse¬ 
quence, except that on which the castle stands, 
nor is there a tree or bush to be seen along its 
banks,;—one wild scene of heath and bare rock. 
It has salmon, trout, pike, perch, 'and, cels. It is 
not deep, readily freezing over by a night or two’s 
frost. It was, however, a good deal deeper for¬ 
merly than it is at present. For in the year 1790, 
the Earl of Cassilis, and the late Mr Macadam of 
Craigengillan, the proprietors on each side, by a cut 
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or tunnel driven through the rock, over which its 
waters were discharged at the northern extremity, 
took nineteen feet from its depth. The object 
was to gain ground on its banks. But though 
many acres' of surface, have in this way been 
obtained, they are in general but of little value, 
being mostly barren sand or gravel, or rolled 
pieces of rock of considerable size. The rock 
through which the above-mentioned cut or tunnel 
is made, is grey-wacke; and hence issues the 
“ Bonny Doon,” whose “ banks and braes” have 
been rendered classic by the immortal lays of our 
Scottish Bard. 

1. On proceeding, as I already mentioned, along 
with Mr Macmillan from, his place at Brock- 
loch, distant from Loch Doon Castle four miles to 
the east, we came upon the junction of the granite 
with the stratified rock on the western face of the 
hill of KnocHmr, about a mile to the east of Loch 
Doon Castle. The stratified rock here, in con¬ 
tact with the granite, is the same as I uniformly 
found in contact with it in the Dee district, (ex¬ 
cept in one place), and is fine-grained or compact 
gneiss. The strata are vertical, and the direction 
is N. and S. Where we made this observation, 
the ends of the strata run flush on the granite. 

; S. My next observation, was on the banks of 
ibis lake, still on the east side of it, not far from 
opposite the castle. Here is compact gneiss ver- 
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tical; direction as before, N. and S,, touching the 
granite. 

3 . One mile north of the castle, compact gneiss, 
vertical; direction N. N. E. Do not know how 
far from the granite. 

4 . About 100 yards farther north, on the banks 
of the lake, vertical strata of compact gneiss j di¬ 
rection N.N. W., within about 120 yards of the 
granite. 

5 . The junction of the granite and gneiss, evi¬ 
dently crosses the lake about this place, running 
in an oblique direction towards the castle. To 
this, we now proceeded in a boat, and I found in 
the island on which the castle stands, on the south, 
side, a mass of flesh-red felspar-porphyry, about 
12 feet long by 3 feet thick, vertical as far as I 
could judge, (for this from its being about even 
with the granite all around, is not easily deter¬ 
mined), and running N. N. E. From its direc¬ 
tion merely, I should call it a bed rather than a 
vein. 

6 . I now proceeded to the west side of the lake, 
and found on its hanks, to the S. W. of the castle, 
granite veins in abundance j or granite and com¬ 
pact gneiss alternating a vast number of times, 
and running in all directions on the nearly hori¬ 
zontal surface of the rock, laid bare by the waters 
of the lake. Some of these veins, or alternations, 
were three feet thick, and from this downwards 
to less than an inch. 
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7 . About 400 yards farther down the lake, to 
the N. W. of the castle, at a sort of knoll, called 
Millgoan, I found the same appearances as at the 
former place. Compact gneiss running N. and S. 
with the granite mixed in it as before. I could 
not here determine the dip of the strata. I think 
they are nearly vertical, as they appear all to he 
about this place. 

In the granite of this district, I noticed a phe¬ 
nomenon, which I had little opportunity of seeing 
in the Dee district. There, indeed, I had ob¬ 
served it in a few instances, and on a very small 
scale; but here it is common, and its features 
prominent. I allude to fragments of compact 
gneiss occurring in the granite, I observed one 
of these fragments of a tabular shape, two feet 
long, about ten inches broad, and four thick. Some 
of them have disintegrated more rapidly than the 
granite in which they appear imbedded, and so 
have left hollows in it, and have indeed fallen out. 
Others of them have weathered more slowly than 
the. surrounding granite, and are seen projecting 
from its surface. I could not observe any instance 
of this rock (the compact gneiss) either in the 
strata or the fragments alluded to, passing into 
the granite, unless the manner in which this rock 
#nd the granite unite, be called so, which is in as 
, distinct, bpt at the same time intimate a manner, 

; alburnum or white wood of the oak, unites 
with'the real or red wood. The termination of 
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the one, and beginning of the other, is seen dis¬ 
tinctly, but the? mass is equally strong at the junc¬ 
tion, as any where else. 

The granite here, is of much the same texture 
as In the Dee district; the felspar greyish-white, 
sometimes flesh-red; and the grains both of it, 
and the quartz, about a quarter of an inch or less 
in'diameter. The mica, black, or brownish- 
black. Some varieties contain hornblende, but I 
did not here observe any shorl. ! . 

Having made these observations on the north 
end of this granite mass, I wished to see also how 
it met the transition country on the south. And 
for this purpose, on the 6’th of September, set off 
in company with my friend Mr Macmillan of 
View field, near New Galloway, whose obliging¬ 
ness, intelligence, and zeal, in these sort of pur¬ 
suits, 1 cannot too highly acknowledge. 

8. We first found the granite about eleven miles 
west of New Galloway, on the western side of the 
hill of Little Millyea, about half way down the 
hill, one mile and a half to the N. E. of Loch Dee. 
Here, in as far as could be observed, it appeared 
to be in contact with compact gneiss, in, so 
much, that though I did not expect the granite 
for more than a mile farther on, I observed to 
Mr Macmillan, that now we must be near it, 
for I perceived, we had come to the rock which 
always lay upon it, and in a few steps further we 
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found the granite. It is here, however, so touch 
covered up, that no junction can be seen, 
g. In a rivulet that descends from the xnoun* 
tain, and falls into the Burn of Carnelloch, about 
a quarter of a mile to the S. E. of the spot first 
mentioned, we observed a bed of reddish felspar- 
porphyry in the compact gneiss, at the least twen¬ 
ty-five feet thick. I could not certainly deter¬ 
mine its dip, the strata around it being so much 
covered up. All these in the above-mentioned 
mountain of Millyea, run in the direction N. N. E. 
highly inclined, or nearly vertical. 

10. In this quarter, we could observe no other 
junction of the granite with the stratified rocks; 
but in the Burn of Carnelloch, one mile N. E, of 
Loch Dee, is a bed of bluish felspar-porphyry in 
the granite. The direction of this bed, is S. E., 
and it appears to be nearly perpendicular. It is 
traceable along the channel of the burn for more 
than 400 yards, and is in some places SO feet thick. 
The boundary of the granite seems to run along 
the west side of the Millyea, about half way up 
the hill. 

11, Proceeding onward in a southerly direction 
towards Loch Dee, we saw no, rock but granite, 
till we came to the Cooran Lane, a considerable 
stream, which, proceeding from the west, falls into 

Deeabout half a mile after the latter has 
.source the Lake of Dee. Into this Cooran 
Lane, the before-mentioned Burn of Carnelloch 
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falls. In the bed of the former, three-fourths of 
a mile north of Loch Dee, we found in the granite, 
a large bed of reddish felspar-porphyry, 40 feet 
thick, seemingly vertical, and we traced it at least 
60 yards. Its direction is S. E. by S. 

IS. One mile farther down the Cooran Lane, 
we came upon another bed of felspar-porphyry 
in the granite, to be seen for 30 yards. Its di¬ 
rection is about S. E. by S., apparently vertical. 

13 . Several yards farther down still, is another 
bed in the.granite, seemingly in the same direc¬ 
tion. 

14 . In the first small rivulet we came to, fal¬ 
ling into the Dee on its left bank, we found ano¬ 
ther bed of reddish felspar-porphyry in the gra¬ 
nite, lying in the same direction as before, and to 
all appearance vertical. 

1 . 5 . Two miles nearly below Loch Dee, that is, 
down the river to the eastward, opposite a small 
bum on the right bank of the river falling down 
the Hill of Craigencaillie, and another on the 
brae face of the low Hill of Garrery, is the junc¬ 
tion of the granite and the stratified rock. It 
runs directly across the river, and is; distinctly to 
be seen. The rock here, resting on the granite, 
is compact gneiss, of many yards in thickness, and 
the strata vertical. The direction is E. N. E. I 
could neither here, nor any where else in this 
quarter, perceive a junction of the compact gneiss 
with the grey-wacke. 
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Loch Dee is a wild mountain lake', out of 
which the River Dee issues, about 15 miles to 
the S.S. W. of New Galloway. It is a mile in 
length, and perhaps about half as much in breadth. 
Its immediate banks are low and flat, consisting 
principally of peat-moss covered with heath 5 but 
to the W. and N. W., at a few miles distance, 
rise the Hills of Glenhead, Buchan, and Merrock, 
to the height of 1000 to 1700 feet or more. On 
the east of it, is the Hill of Craigeneaillie, and to 
the north, Millyea. The lake itself, is of no great 
depth, for it easily freezes over. I had no means 
of fathoming it. It contains salmon, trout, pike, 
perch, and eels. The scene around is as wild and 
bleak as can well be imagined. Nothing to be 
seen hut. heath and rocks. No human dwelling 
within view. Betwixt this lake, and that of 
Boon, is eight miles, and this appears to be about 
the extreme length of the Boon mass of granite. 
West from Loch Dee, runs Glentrool, where the 
granite probably terminates toward the south. 
I regretted not being able to explore this glen. 
Mr Macmillan informs me, that it is bold, beau* 
tiful, and romantic. , 

As already observed, the river Dee issues from 
the above-mentioned lake or loch of the same 
hfime; takes a south-easterly direction, and, after 
a course of 18 miles, loses itself in the Lake of 
•'KfcJH-at the beautiful scat of Airds, six miles 
S. E. % S. of New Galloway. In its course, it 
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traverses three times the junction of the stratified 
country with the granite, the eastern junction of, 
the Loch Doon mass, as I have already stated, near 
Crajgencaillie, and both eastern and western junc¬ 
tions of the Dee mass, viz. the western junction 
at .the Bridge of Dee, and the eastern one at the 
east end of Strone Loch, about four miles farther 
down, as I formerly described in my account of 
the Dee district. 

The distance betwixt the western junction of 
the Dee granite district with the stratified country 
at the Bridge of Dee, and the junction of the 
Doon district on the east, with the stratified rock 
at Craigencaillie, is four miles, and these appear 
to be about the nearest points of distance betwixt 
the t,wo masses. I regret that I have not had it 
in my power to make the entire circuit of the 
Dooq, granite, so as to ascertain its mode of junc¬ 
tion with the stratified country on the western 
side also. I should then have been able likewise 
to have ascertained more accurately its extent. 
But as to the latter, we are pretty well informed, 
seeing we have an account of it from Sir James 
Hall, who made the above circuit in 1790, as he 
informs us, in his paper “ On the Convolutions of 
Strata, and their meeting with Granite,” publish¬ 
ed in the 5th volume of the Transactions of the 
Royal Society of Edinburgh: he found it to be 
about eight miles by four. 

vol. n. c c ■ 
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No part of this granite mass, appears to rise 
quite so high as the other two Galloway masses 
do, namely, in the Mountains of Cairnsmuir and 
Criffie ; for Merrock, the highest mountain in this 
quarter, appears to be transition. I say so, how¬ 
ever, merely from a distant view of the mountain, 
for I was not at it. There is much more verdure 
on Merroclc, than is usually seen on granite hills, 
and its rocks are of a redder hue than the granite 
of this quarter puts on. But if Merroelc he not 
granite, it must be immediately on the border of 
the Boon granite on the west. 

This mass of granite, appears to bear the same 
sort of relation to the stratified country, as I for¬ 
merly found the Dee mass to have. The grey- 
waeke, or grey-wacke-slate, no where that 1 could 
see, comes into contact with it, but is everywhere 
separated by the compact gneiss, and the strata of 
this rock observe the usual direction, not varying 
above four or five points; and their ends on the 
N. E. side of the granite, run directly towards it, 
On the east side of the granite, they meet it in a 
conformable position, and are either vertical, or 
dip from it. They are much more highly inclined 
than those which meet the Dee granite. 

The Doon granite in general, is of the same 
texture with that of the Dee, but there are two 
peculiarities with respect to its relation to other 
stocks, which are observable. One of these, I have 
already described, namely, the occurrence of frag- 
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merits of gneiss in the granite ; and the other is 
the, occurrence of beds of felspar-porphyry in it. 
A small one ©f these has been described, as seen 
, in the island at the Castle of Doon, and no fewer 
than five were observed by us towards the south end 
of this granite district near Loch Dee. Some of 
these beds are very large} of equal dimensions, and 
of the very same structure and appearance with the 
beds I described in my former paper, as seen in 
the transition rocks of the valley of Glenkens. I 
could in no place observe this porphyritic rock 
passing into the granite. It seemed in every place 
to meet it distinctly and abruptly. In some places* 
the two rocks, at their junction, seemed not even 
to adhere.; 

From the general appearance of the granite* 
and its relations to the neighbouring rocks, it ap-4 
pears to belong to one of the newer formations* 
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XXV. Lithological Observations on the Vicinity of 
Loch-Lomond. 


By Dr Macknight. 


fRmd 1 8th March 18X3.J 


This district has long been celebrated for die 
beauty and grandeur of its natural scenery. Many 
descriptions of its interesting features, are in the 
hands of the public j and it has furnished a varie¬ 
ty of favourite subjects for the pencil. But no 
proper account of its mineralogy has yet been 
given. To supply this defect, in some measure, 
is the object of the following observations, al¬ 
though they are, I fear, but little deserving of the 
Society’s attention. 

Loch-Lomond stretches nearly in the line of 
north and south, from its highest point in Glen- 
falloch, to the village of Luss j opposite to which, 
on the east and south, it expands to a great 
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breadth, and presents those scattered groupes o£ 
islands, which render its appearance so extremely 
beautiful and picturesque. The portion of' its 
neighbourhood which I examined, begins on the 
east side, about two miles south of Row Ar- 
dennan, and terminates at the north-west extre¬ 
mity of the base of Ben-Lomond, opposite _ to 
Tavbet: On the south side, it reaches from Tar* 
bet to the head of the Leven. In this district, 
the rocks which occur along the margin of Loch- 
Lomond on both sides, form a regular and com¬ 
plete series, from the older mica-slate, to the 
newer species of grey-wacke; including several 
subordinate beds and minerals, and followed by 
different sandstone formations, which compose the 
lower country, on the banks of the Leven, to¬ 
wards Dunbarton. 

Before proceeding to describe the particular lo¬ 
calities and relations of these rocks, it is proper to 
notice, that the general structure of the country 
in this quarter corresponds to what is found 
throughout the whole of the Highlands, where 
mica-slate is the prevailing i-ock. The moun¬ 
tains and hollows appear to be formed by the ir¬ 
regular effects of decomposition and waste on the 
mass of alpine strata, which runs in the direction 
of N, E. and S, W. Thus, at the summit, and 
along the sides and base of Ben-Lomond, the 
strata of mica-slate are distinctly observed crop¬ 
ping out in the usual ^direction, and in a position 

c c 3 
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almost vertical; from which it may be inferred, 
that they compose the body of the mountain it¬ 
self. And Loch-Lomond is in fact, a vast hollow 
scooped out of the same rocks; for the strata on 
the west, are found to be only a continuation of 
those observed on the opposite side. In like man¬ 
ner, the islands are formed by the same rocks 
which occur on the mainland, in the general di¬ 
rection already mentioned: so that the whole 
must have originally constituted one great mass or 
line of strata, which has been broken or worn 
into its present shape. 

Ben-Lomond, which, viewed from certain posi¬ 
tions, has an uncommonly noble and majestic ap¬ 
pearance, rises to the height of 3200 feet. It 
is composed of mica-slate, passing frequently into 
talc-slate, and intermixed with vast beds of fel¬ 
spar-porphyry and greenstone, which lie in a po¬ 
sition conformable with the strata of the includ¬ 
ing rock. In this species of mica-slate, there is 
much quartz; particularly, towards the summit of 
the mountain, the rock appears remarkably pene¬ 
trated and traversed by that substance, in veins 
and masses of every size and form. Indeed, it 
is found to be the prevailing ingredient through¬ 
put the whole formation, and often gives the mica- 
slate a whitish colour, resembling at a distance 
that of pure quartz. I did not, however, observe 
quarts in regular beds. 
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About a mile from Row Ardennan, on the road 
to the summit, we meet with a rock approaching 
to greenstone, and containing pyrites. It is dis¬ 
posed in a conformable bed of great thickness, 
which may be traced penetrating the base to a 
considerable distance. Along the ascent, there 
does not seem to be much variety in the rock. 
At the summit, it is pure mica-slate, resembling 
that of Benmore, and assuming the form of a 
sharp serrated ridge. 

The mountain here, has a great precipice on 
the N. E. side, with the same indented angular 
hollow, of which so many examples occur in the 
Highlands. It is a scene, of rude and awful gran¬ 
deur, in the fore-ground of what is generally 
mentioned as the finest prospect in Scotland ; and 
were it not a subject already exhausted in the 
pages of travellers and describers, a new visitor, 
who is lucky enough to reach this interesting ele¬ 
vation under a favourable sky, might still be 
tempted to indulge his feelings of admiration and 
delight, in producing a picture of the numberless 
beautiful and striking objects which present them¬ 
selves in every direction. The position, indeed, 
of so lofty a mountain, on the edge of the High¬ 
lands, and skirted by such a magnificent sheet of 
water, is peculiarly favourable for a commanding 
and picturesque view both of the alpine and of 
the low country. 


c c 4 
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The N. W. shoulder exhibits quartzy-mica- 
slate, tending to gneiss, which probably occurs at 
no great distance in this direction. This species 
of mica-slate, is unusually undulated, and its 
structure affects a greater variety of singular and 
fantastic appearances, than any 1 have met with. 
It is also remarkable how much the layers of the 
stone are affected by the intermixture of pure 
quartz. 

Examining the base, which is thickly covered 
with brush-wood and debris, to the north of Row 
Ardennan, I found two beds of felspar-porphyry; 
but the existence of many more is ascertained, 
from numerous blocks and fragments of that sub¬ 
stance, scattered at certain distances along the 
shore. The. mass of this rock is much pene¬ 
trated with hornblende, chlorite, and crystals of 
pistacite, generally crossing one another in pairs, 
like the shape of an X. These last are very nu¬ 
merous even in the smallest detached specimens, 
and. produce ,an uncommon effect to the eye. 
There are also vast strata of porphyritic mica- 
slate, thickly studded with crystals of quartz, par¬ 
ticularly one, which may be observed near a cot¬ 
tage on the side of the Loch, about 2-J- miles 
N, E. from Row Ardennan. Its structure seems 
precisely the same with that of an extremely hard 
and indestructible kind, formerly described *, at 

* Wernerian Memoirs, yol, i. p. 287 , 




ON THE VICINITY OF LOCH-LOMONP. S 97 

the side of Loch-Katterin; and it is probably of 
the same formation, as this substance may be 
traced for many miles in the general direction of 
the strata along the intermediate country. 

On the west side of Loch-Lomond, between 
Tarbet and Luss, mica-slate, talcky, and talc-slate, 
with beds of greenstone and felspar-porphyry, are 
found occurring in the same order of relative po¬ 
sition, and with the same oryctognostic characters, 
as the beds and strata already noticed in the struc¬ 
ture of the mountain and its' base : so that, com¬ 
paring the distances and positions of the corres¬ 
ponding rocks on each side, in the general line or 
bearing of the strata, we perceive that they are 
parts of one formation. 

Southward of Row Ardennan, the mica-slate 
approaches to, and passes into clay-slate, and also 
alternates with it. Clay-slate is found in the bed 
of a stream called Cullimore, which forms the 
southern extremity of the base of Ben-Lomond. 
Amongst the rocks in this direction, the most re¬ 
markable are two beds of felspar-porphyry, about 
half a mile from Row Ardennan, which may be 
traced to a great length, running from the water 
into the high ground parallel to each other, and 
separated only by a narrow stratum of mica-slate. 
This stratum appears to maintain the same breadth, 
so far as it is possible to follow the rocks j and 
along with the two beds, by which it is inclosed, 
lies conformably with the other strata in its vici- 
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nity. The porphyry contains crystals of horn¬ 
blende and pistacite, with small portions of chlo¬ 
rite, and occasionally common garnet and pyrites. 
It also frequently affects a slaty structure. 

In the same direction, the clay-slate is succeed¬ 
ed and covered by grey-wacke, and grey-wacke 
with a slaty fracture ; both of a peculiar compo¬ 
sition, and probably alternating with the older 
rocks. This substance is an aggregate of the 
usual fragments and materials, studded with blue 
quartz, common quartz, and crystals of felspar. It 
is found ascending to a considerable height above 
the level of the water, till it is lost under the 
heathy ground; but it re-appears in the bed of 
the stream above mentioned. I did not find grey- 
wacke-slate, properly so called. In this portion 
also, of the formation we are describing, the same 
predominance of quartzy materials, which was 
formerly noticed, is still remarkable, not only in 
veins and separate masses, but pervading the sub¬ 
stance of the rocks. 

The islands of Loch-Lomond, are placed in the 
line of clay-slate and transition-strata; and con¬ 
sequently, as already observed, are formed by the 
more durable varieties of these rocks, which may 
be traced in continuation, on the opposite shore 
around Luss, The quarries of Luss and Carn- 
stradden, in which the finest clay or roof slate is 
procured, are well known. They belong to the 
great formation of clay-slate, which has been 
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traced in so many places, skirting the Highlands 
from S. W- to N. E. 

.Near Rossdoe, we have grey-wacke, and a mi* 
neral approaching grey-wacke-slate. These rocks 
are succeeded, towards Glen-Fruin, by the old red 
sandstone, in which we observe fragments of 
quartz, clay-slate, flinty-slate, felspar, &c., and 
which occurs also intimately mixed with lime, so 
as ‘to form a species of clay-limestone. It is seen 
cropping out oh the road near Cameron, and con¬ 
tinues to the neighbourhood of Dunbarton, where 
there seems to be a second sandstone formation, 
deeply coloured with iron-ochre. All these suc¬ 
cessive rocks descend in their level and out-goings, 
agreeably to the System, till we reach Dunbar¬ 
ton, at which the strata are horizontal, or near¬ 
ly so. 

In the course of this examination, which has 
added another example to the many illustrations 
already existing, of the Wernerian Geognosy, 
I found no traces of metallic ores; nor was I so 
fortunate as to discover any imbedded individual, 
or valuable minerals, worth remarking, so that, to 
judge*from what occurred to my observation, this 
part of the Highlands is probably more interesting 
to the admirer of natural scenery, than to the 
mineralogist. 

I shall now conclude this notice, with a remark 
or two, suggested by the phenomena of the rocks 
it describes. 
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1. The penetration of the rock by veins and 
masses of pure quartz, has been remarked. It is 
■well seen in the clay-slate quarries j and it leads 
to the inquiry, whether the quartz, in the form of 
nests and small masses, belongs to the original 
structure of the stone, or is a foreign ingredient 
subsequently injected in a fluid state, by an ex¬ 
ternal force acting from below. Now, although 
the whole phenomena may be difficult of explana¬ 
tion on either of these two principles, the one first 
mentioned appears to me the most natural; be¬ 
cause the irregularity in the structure of the stone, 
which accompanies the occurrence of the quartz, 
is also to be observed not less frequently, where 
no separate portions of quartz are to be seen at 
all. It is a circumstance not a little favourable to 
this idea, that masses of quartz perfectly isolated 
may be every where observed, with the layers of 
the rock in which they are immersed, lapped 
round them, and obeying exactly the irregulari¬ 
ties of their various shapes. 

2. The internal structure of the pure mica-slate 
itself, furnishes another remarkable subject of 
theoretical discussion. Betwixt the layers, which 
observe the general direction of the strata, we 
find others in which the concretions arc at difle- 
rent angles to the direction of the including lay¬ 
ers, or follow waving irregular lines, in an end¬ 
less variety of forms. At times, these layers. 
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even bend into the contrary direction, and ap¬ 
pear inserted concentrically into one another, 
in a kind of parabolic and conoidal shape. It 
is self-evident, that such a structure in stratified 
substances, could not have been the effect of any 
mechanical pressure or force acting with violence 
on the great scale, because the bent and straight 
layers alternate regularly with one another. Nor 
will it admit of being explained, by the hypo¬ 
thesis of desiccation after extreme heat. We can 
ascribe the phenomena in question only to the ac¬ 
tion of such natural powers, as silently and regu¬ 
larly affect the smaller particles or portions or 
matter, while assuming new forms of aggregation 
or minute crystallization, after having been de¬ 
posited from a solvent. Other appearances of un¬ 
dulation in the layers, are manifestly those which 
would be produced in the course of deposition 
from a fluid affected by currents, or in a state of 
agitation, sometimes gentler, and at others more 
violent, as may be seen in the perpendicular sec¬ 
tion of any common sand-hank. 

However, therefore, the question respecting the 
vertical position of the strata may be decided, the 
difficulty of accounting for the internal structure 
of the stone will still remain in all its force, and 
is equally great, whether the strata were formed 
originally in a horizontal position, or inclined as 
we actually see them. For, if horizontal, then 
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we are sensible, by a simple inspection of the 
figures, that the minuter concretions must have 
been formed in an inclined, or even, in many 
cases, a vertical position, and frequently also in a 
bent or waved line. 

From these remarks, it would appear to be not 
improbable, that further discoveries may after¬ 
wards shew us, that other powers, in addition to 
those of gravity, or even chemical attraction, have 
been concerned in producing the appearances now 
presented. Is it not possible, that magnetism and 
electricity, lodged in the great central masses of 
the globe, may have performed a more important 
part, in affecting the arrangement of the mate¬ 
rials deposited in the form of strata, than we arc 
yet fully prepared to allow ? And may not the 
action of-a magnet on iron-filings, when a sheet of 
paper is interposed, as well as many phenomena of 
chemical and electrical attraction, convey some 
idea of what may have taken place at the period 
of such deposition ? 

If action of this kind might be admitted on the 
small scale, no difficulty would remain, in con¬ 
ceiving that nature on the great scale might have 
formed strata, as we now see them, unity am/ 
angle of inclination to the homott, more especially 
when modified by the form of the nucleus or sub¬ 
stratum on which the deposition may be supposed 
to have taken place. In like manner, with re¬ 
gard to the she or mass of the strata, it is plain. 
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that if a layer of only a few lines thickness could 
be formed by the agents now supposed acting in 
directions different from, or opposite to, that of 
gravity, and thus modifying the effects of that 
power,—layers or strata, of any magnitude ob¬ 
servable in nature, might have been formed in the 
same way. And unless this hypothesis be admit¬ 
ted, the appearances which have been described, 
must remain for ever inexplicable. 

On the whole, the phenomena exhibited in the 
actual position, and internal structure, of the mica- 
slate of Ben-Lomond, may be quoted as an au¬ 
thentic and demonstrative record, attesting the 
reality of operations and events that have taken 
place at some former period in nature, by powers 
or causes, of which the action has not hitherto 
been recognized in our geological speculations. 
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XXVI. Description of Raoemkeugh. 


By Dr Macknight. 


(Read 6th January lSlfty 


In the following paper, X am to describe shortly 
a point of coast, which Professor Jameson, in his 
examination of East Lothian, had not an oppor¬ 
tunity of visiting. It is called Ravensheugh, si¬ 
tuated about six miles N. W. of Dunbar, and is 
part of the pleasure-ground belonging to the 
estate of Tyningham, on the north side of what 
are called Tyningham Sands. A small wooden 
summer-house is erected on the highest point of 
the rock, which commands a singular and exten¬ 
sive view of the surrounding ocean, and neigh¬ 
bouring country. 

The approach to Ravensheugh, on the land-, 
side, is gradual and insensible in its rise j but to¬ 
wards the sea, there is formed a precipice or pre¬ 
cipitous front, which may be from forty to fifty 
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feet high. This projects into the shore . in the 
shape of an obtuse angle, pointing nearly N. ,E.j 
and immediately behind the most prominent part 
of the rock, there is a considerable rent or chasm, 
lying in a direction .W,. of N.,-which, at full tide, 
when the sea is agitated, has a striking resem¬ 
blance to the Bullers of Buchan, by the rushing 
and foam and noise of the water;. On the south 
side of the point, there is another opening into 
the shore, which might suggest the idea, that the 
headland, or point itself, had been detached by 
violence from the body of the rock. I am satis¬ 
fied, however, that these rents have been occa¬ 
sioned merely by the action of the water, on a 
part of the rock, where perhaps a slight sub¬ 
sidence had taken place, before it was entirely 
consolidated. 

Ravensheugh is a trap formation of the newer 
series, apparently overlying, but in reality subor¬ 
dinate to, and contained in the old red sandstone. 
Its constituent members, are, basalt with crystals 
of hornblende $ red and green trap-tuff, impreg¬ 
nated with lime ; beautiful clinkstone ; and clink¬ 
stone-porphyry, or porphyry-slate. This last oc¬ 
cupies the upper part of the formation ; and 
from the regular structure of the stone splitting 
in uniform parallel lines, exhibits an appearance 
like basaltic columns lying horizontally. The 
layers of rock thus formed, are from a few inches 
to a foot and a half, or two feet thick, and, con- 

VOL. n, d d 
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trasted with the irregular rude shapes of the great 
masses in which they appear, have a singular and 
pleasing effect to the eye. 

"tht sandstone formation, on which the trap 
rests, and which forms the level part of the shore 
uncovered by the sea at low water, contains va¬ 
rieties of the old red, of different shades, alter¬ 
nating with layers of brown and grey. Particu¬ 
lar portions of it have the usual characters of 
quartzy sandstone; others are micaceous, and ap¬ 
proach to what is called sandstone-slate. In this 
formation, we also find beds or layers of clay- 
ironstone; of slaty argillaceous marl; of coarse 
limestone, with clay-halls of a greenish colour; 
and of claystone, inclining to calcareous marl, in¬ 
cluding nodules of light-yellow and green-colour¬ 
ed clay. Along the shore which was examined, 
•and which extends for a mile and a half, or two 
miles, the dip and direfction of these different beds 
or layers, are sufficiently uniform, excepting at 
the immediate junction of the trap and sandstone 
rocks, which presents an appearance extremely 
curious, and-well entitled to the particular atten¬ 
tion of the geologist. 

* Here the sandstone, deserting its usual dip and 
direction,; seems to run beneath the basalt on every 
•Side, in the form of a vast cup or plate, filled with 
j jiie' solid mass of the trap, which rises upright 
-tfcfcfc- its edge. Consequently, the dip of the 



underneath the north side of the ba- 
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saltic rock, is nearly the reverse of what it ap¬ 
pears to be on the south side. The explanation of 
this curious and interesting appearance, is easy 
and natural, if we consider the trap of Raven* 
sheugh as a rock subordinate to the sandstone, and 
belonging to t|(e same period of formation *, but 
the peculiarity which has been described, seems 
to be altogether irreconcilable with the prin¬ 
ciples of. the igneous theory. To perceive this,* 
let us attend a little to what is meant by cotem- 
poraneous formation. ... 

It cannot be meant, that a whole mass of stra¬ 
tified or amorphous matter is instantaneously de¬ 
posited •, this appears inconceivable. But there is 
no difficulty in supposing, that layers or substances 
on the great scale, are formed by continuous suc¬ 
cessive accretion of matter deposited from a sol¬ 
vent, as we see in the instances of crystallization 
or deposition, which fall under o.ur observation, 
either in nature, or in the laboratory of the che¬ 
mist. Let us, therefore, now conceive, that, after 
the sandstone was deposited, but before its com* 
plete consolidation had taken plaoe, a mass of 
trap followed next in the order of successive de¬ 
position, What %vould be the consequence ? Would 
not the superincumbent mass' sink by its gravity 
to a certain depth among the softer strata under¬ 
neath, presenting the very appearance observed 
at Ravensheugh,—more especially, if deposited, 

D d 2 : , . 
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as it is there, unconformably ? Suppose a num¬ 
ber of strata or layers of a tenacious paste, or any 
soft elastic substance, overlying each other, and 










rTVtrrr- ** u-rff 


a heavy body of smaller dimensions laid above 
gfchem, it is evident, that the weight of the body 
would press ft; downwards, and form a hollow 
corresponding to its shape, in which the layers 
would be seen bent, and running beneath the 
body on every side, exactly as we find in the pre¬ 
sent instance. 

On the other hand, had this been a case of 
igneous bursting from below, all the phenomena 
must have been precisely the reverse of what they 
are. The strata, instead of sloping quietly be¬ 
neath the mass, ought to have appeared as if 
forced up, with an inclination outwards from the 
projected rock, and with other symptoms of dis¬ 
location and ruin. But far otherwise, no marks of 
violence are to he observed. The out-goings of 
the subjacent rocks on every side, though worn 
down in very irregular shapes, preserve their usual 
line of direction without disturbance, to the very 
bottom of the basaltic mass; and it is even pro¬ 
bable, that at some period not very remote, they 
fc^embraOed the trap-rock, to a much higher 
levti than at present; all which, strongly favours 
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the idea of cotemporaneous formation), as here ex¬ 
plained. 

About a mile N. W. of Ravensheugb, there is 
another elevated rock, consisting chiefly of clink¬ 
stone and basalt, with crystals of hornblende, 
where similar appearances in relation to the un¬ 
derlying sandstone are to be observed. 
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XXVII. Hints regarding the Coincidence which 
takes place in the Pressure oj the Atmosphere, 
at different Latitudes, and at nearly the same 
Time. 


By the Right Hon. Lord Gray, F. R. S. Lond. & Edin. &e 


(Read 23d November 1816.^ 


The annexed plate * contains the observations qF 
the barometer for two years, 1814 and 181#, at 
four and three different places in Great Britain, 
from latitude 57® 38' to 50* 26'. They are re¬ 
duced into curves, the more readily to shew the 
great harmony which subsists in atmospherical 
pressure, I was first induced to think much on 


* Plate xx. 
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this.subject, by an article in the Annals of Phi¬ 
losophy, vol. i. p. 408, drawn out by Professor 
Pictet of Geneva, who furnishes the curves for 
one year at three places, viz. London, Paris, an/I 
Geneva. Being somewhat surprised at the gene¬ 
ral coincidence of those curves, I set to work to 
collect and reduce some series of observations 
which I had by me, in order to stir up inquiry, 
as it certainly appears very probable, that the 
pressure is almost simultaneous from the North 
Pole to the Equator: And I feel extremely 
anxious to ascertain, whether the same harmony 
obtains from the South Pole, and whether it 
shall correspond with those of our side of the 
line. 

The only way in which this can be established, 
is by accurate observations kept at St Helena, the 
Cape of Good Hope, and Botany Bay. We should, 
by these, be able to see if there were any, or how 
much difference; which would tend very greatly 
to elucidate this most curious and interesting sub¬ 
ject. 

If this should attract the attention of any per¬ 
son engaged in meteorological pursuits in the 
southern hemisphere, who would take the trouble 
to send home the results of their observations for 
any year, directed to me at Edinburgh, I would 

nd4 
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esteem it a very particular favour, and acknow¬ 
ledge it as such. 

N* jB.-—The figures on the curves denote the 
day of each month, on which the extreme rise or 
fall took place. 

Kinfauns Castle, near Pcrlh,~l 
6th August 1816. C 



( 418 ) 


XXVIII. An account of several new and rare 
species of Fishes, taken on the south coast of 
Devonshire, with some remarks on some others 
of more common occurrence. 


J|y George Montagu, Esq. F. L. S. & M. W. S. 


(Read 20 th May 1815 *.) 


Cartilaginous. 

Raia . 

There is no genus in the division of cartilaginous 
fishes worse defined, or less understood, than that 
of the Ray. This circumstance proceeds from 
several causes not generally known, except by 
those who have studied the subject at the sea¬ 
side, where opportunity has offered for the exa¬ 
mination of a great number of specimens. Inde¬ 
pendent of numerous variations in colour and 
markings, to which some species are subject at all 


• flie author died in the month of July following.— Editors. 
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ages, there are some characters which do not al¬ 
ways appear before a certain period of life. I t j s 
also deserving of notice, that sexual distinction 
should always be attended to, as it will be found 
that, owing to the want of sufficient attention to 
that circumstance, species have been multiplied 
beyond their natural limits. 

Having had an opportunity of examining some 
thousands of this class of fishes, either alive, or 
recently taken, amongst which, I noticed six or 
seven species, I am enabled to make the follow¬ 
ing Observations. 

The males are distinguished by their genitals, 
of a most curious structure, hanging pendent, one 
on each side of the tail, between it and the anal 
fins: the testes are inclosed at the base of these, 
not obvious but by dissection. What accompanies 
this truly masculine distinction, are series of large 
reclined hooked spines, never to be Found on the 
other sex, and which begin to shew themselves 
early in all the species hitherto examined; these 
are placed in four distinct series, one on each 
shoulder or fore-part of the wing, or pectoral fin, 
and one on each angle of the wing. These 
spines are complete hooks resembling those used 
|br fishing, and lie with their points reclined in¬ 
wards in'two or three, and sometimes four parallel 
the number of rows, and number in 
eaetr'S&w,! depends on age j for in very young spe* 
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cimens, I have noticed only four or five spines in 
,a single row *. These formidable spines, pecu¬ 
liar to the masculine gender, have occasionally 
been fixed on as a specific character; and as it 
does not appear to be generally known that it 
is only a sexual distinction, it has been thought 
proper to notice it for the advantage of others 
who may be pursuing the same track. There is 
another circumstance, which perhaps, in the dis¬ 
crimination of species, requires more attention 
than usual; that is, the teeth of both sexes of 
each species. The necessity of this, is particular¬ 
ly evinced by the great difference observable in 
the teeth of the two sexes of the Thornback, 
Raia clamta. 

Having made these general observations, I shall 
proceed'to notice some specific peculiarities under 
their proper heads, and to describe one or two 
.species, which, if known, are not sufficiently de¬ 
fined to admit qf synonyms. It may not perhaps 
be uninteresting* to remark in this place, the im¬ 
mense quantity of this tribe of fishes which are 
taken, and chiefly used for baiting crab-pots. It 


• For what purpose this formidable armoury is given ex¬ 
clusively to the males, is not known, but as the hooks are ex¬ 
tremely sharp, and lie partly concealed, with their points a 
trifle reflected, the fisherman’s hands are frequently lacerated 
by incautiously handling the fish. 
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has been computed, that four boats employed in 
crabbing, consume in one season twenty tons of 
fish, principally Ray j but it is probable, not less 
than forty tons of Ray are brought on shore by 
the fishermen of the small hamlet of Torcross on 
the south coast of Devon in one season, besides 
what are consigned to the deep immediately, as 
useless. 

When other fish are scarce, very small Rays are 
sometimes eaten by the families of fishermen, 
but never offered for sale, being considered by all 
classes in the neighbourhood as very inferior food j 
but dogs, pigs, and gulls, regale upon what are 
left to putrefy upon the shore. 

The reason of this vast consumption of coarse 
fish in catching crabs, is, that they are extremely 
nice in the choice of their food, and will not en¬ 
ter the pots when the bait is the least tainted. In 
this particular, the crab differs from the lobster, 
which cannot be taken but by baft in a state of 
putridity. 


Mma clmata. 


In search of both sexes of this species, I 
natundjy J$d by the usually described essential 
character,: of the teeth being blunt, and I was 

when, amongst several hun- 
not one male could be found j 
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but I noticed a Ray, not unfrequently taken with 
the Thornback, that was in every other respect 
similar, except that the wings were generally not 
so rough, and sometimes quite smooth about the 
middle. A variety also of this fish, had an ob¬ 
long dusky spot surrounded with white, in the 
middle of each wing. The teeth of these fishes 
were not above half the size of those of the 
female Thornback, and, except a few of the outer 
series on the lips, were sharp-pointed. For a long 
time I was puzzled to discover, to what species of 
Raia these belonged, till, after an examination .of 
a great number, I began to be as much surprised 
at not finding a female amongst such a quantity of 
these, as I was, at not finding a male amongst 
those with blunt teeth. These circumstances na¬ 
turally induced me to conclude, that the sexes of 
clavata had not been accurately defined, and that 
the leading character of blunt teeth might have 
been drawn from the female only. The fisher¬ 
men had not noticed the distinction of the teeth 
in these fishes, and had considered all of them to 
be Thornbacks. After much attention to the sub¬ 
ject, and after having offered a premium for a 
mal©*Thornback with blunt teeth, an intelligent 
fisherman assured me, he had examined a vast 
number since I pointed out the distinction of the 
teeth, and that he could not find one instance of 
a male with blunt teeth, nor a female with sharp, 
teeth. It may therefore be fairly inferred, that 
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the sexes of the Thornhack actually differ in this* 
particular, and that the male has probably been 
described as a different species, but under what 
title, it Is difficult to ascertain, unless it be Raja 
Fullonica of some authors. It will be recollected, 
that the large hooked spines on the wings or pec¬ 
toral fins of this genus, have not been generally 
considered as peculiar to the masculine gender, 
and, therefore, are given as a specific character of 
thp fullonica, and in fact, give origin to its 
name, from a supposed similarity to the instru¬ 
ment used by fullers for combing the 'wool. It 
will also he observed, that the Thornbaek has 
never been described to possess those reclined 
hooks. The species described by Pennan t for 
the Fuller’s Ray, which he says is known at Scar¬ 
borough by the name of White Haus or Gullet, 
appears to be very distinct, and there is little 
doubt, is the same as the fishermen on this coast 
call Land Ray or French Ray*. The Rough 
Ray, R. rubus, is probably only another variety 
of the male Thornbaek; for, as to the tubercular 
spines with which both sexes of that species are 
occasionally furnished on the lower surface, as 
well as on the upper, there is no dependence ori 
them, since some specimens have none on either; 
other's very sparingly above, and none beneath; 


s Baba*, Donovan, Fishes, t, tab. 20. 
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and it is only occasionally that many spines are 
observable on the under part. The spines on the 
tail of the Thornback, are equally subject to much 
variation, as I have noticed it with one, three, and 
five rows, and rarely without any ; but the males 
have usually three rows, which is the number 
Bloch, Gmelin, and some other writers, give to 
the Rubus*. The species captured by Pennant 
in Loch Broom, and which he considered as the 
Rubus or Rough Ray, was entirely covered with 
small spines, (meaning, it is presumed, that spiny 
asperity with which the skin of many species is 
covered), equally above and beneath. If such is 
his meaning, it certainly does not belong to the 
Thornback, as neither that, nor any other species 
that has come under my examination, had the 
skin of the under part rough f. Dr Shaw says, 
the under part of the Rubus is beset with very 
numerous scattered spines, but less strong than 
those of the back > an expression, that does not 
convey the idea of a rough skin, but detached 
aculei, as we find occasionally on the Thornback. 
This naturalist expresses a suspicion, that the 
Rubus and Fullonica are only varieties of the 
same species. Had it not been for the teeth of 


* Sometimes described with five, 

t Pennant says, the teeth were flat and rhomboidal, al¬ 
though placed in die division with sharp teeth. 
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the Rubus being sharp-pointed, and the supposi¬ 
tion that the teeth of both sexes of the Thorn* 
back were obtuse, (a circumstance on which he 
seems to lay much stress), he would probably 
have pronounced it a male of that species. What 
strengthens the opinion that the Rubus of most 
authors is the Male Thornback, is the mention of 
the spines on the flaps of the pectoral fins, (a pe¬ 
culiar mark of the masculine gender), and that 
the colour agrees with that fish. 

Having ventured to express doubts of any spe¬ 
cific distinction between Raja clavata, rubus and 
fullonica of most authors, and that the sexual 
difference in clavata, has probably occasioned this 
error \ I shall conclude the subject, with offering 
a conjecture, whether the Raia radiata, Donovan, 
British Fishes, v. tab. 114., may not be a young 
specimen of what some writers have called Rubus. 


Raia chagrined. 

Chagreen Ray. Brit. Zool. iii. p. 8 7*»~8kow f Zodl. v. 

p. 281 . 

Plate xxi. ‘ 

This species, originally described by Mr Pen¬ 
nant, from specimens observed at Scarborough, 
appears to be little known. / It should seem that 
vtfhp has generally referred to the Bri- 
tishTAnology, lather: accidentally omitted it, or did 
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not give our valuable countryman credit for it as 
a distinct species j and, what is more extraordinary. 
Dr TtntTON, in his edition of Gmelin, also o- 
mitted this fish, though he afterwards introduced 
it into his British Fauna, and unfortunately, as the 
leading character, says, “ the snout and tail with 
a triple row of spines.” Dr Shaw, who, we may 
presume, was directed to this species by the Bri¬ 
tish Zoology of Mr Pennant, must have .also 
strangely construed the description of that author* 
by saying, “ rostra caudaqm serie aculeorum tri- 
plici,” characters that do not belong to this fish, 
Mr Pennant particularly says, “ On the nose are 
two short rows of spines,” and “ on the tail are 
two rows, continued a little up the hack.” He 
afterwards says,.“ Along the sides of the tail, is a 
row of minute spines, intermixed with innumer* 
able little spiculse.” Now, it must be evident, 
had these last rows of minor spines been meant in 
the description of those writers, they must have 
called it four rows, not three. This error in the 
description of the leading characters, demands 
particular notice, because it deprives the species 
of the singularity that so strongly marks its dis¬ 
tinction from all others of the tribe, that of ha¬ 
ving no row of spines along the ridge of the tail# 
which it must haye possessed, had it been furnish¬ 
ed with three rows. Mr Pennant has well de¬ 
fined this species by the tail; for it has only two 
rows of larger spines, and these are placed op 
vol. n. r.e 
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each side the ridge of the tail, and project out¬ 
wards, giving it somewhat the appearance of the 
snout of a Sawfish: these spines are much hooked 
backwards, and extremely sharp. As to the row 
of smaller spines on each side, they are indeed 
small, and scarcely definable as a single row, be¬ 
ing intermixed with innumerable minute ones 
little inferior in size. In fact, the whole tail is 
covered with minute spines, but along the margin, 
they rather increase in size, especially at the base •> 
and very little difference was perceived between 
the sexes. Most, if not all other Rays, that have 
spines on the tail, are furnished with one, three, 
or five rows, but never with two or four. 

The Shagreen Ray described by Pennant, is 
undoubtedly a female, or he would have noticed 
the reclined hooked spines on the wings. 

A male that was three feet long, including the 
tail, which was seventeen inches, and the breadth 
twenty-four inches, had nine or ten spines above 
the eye, but in the middle of the brow there was 
a vacancy; on the snout, which is long, and much- 
resembling that of the Sharp-nosed Ray, R. oxy« 
rinchtto, there were several tubercular spines, but 
scarcely definable, in two rows: behind the head, 
.were seven or eight spines on the dorsal ridge, ex¬ 
tending as far back as to be in a line with the 
branchiae; on the wings of the male, were the 
usual four series of hooked spines, very sharp- 
poiciNdl, each, series consisting of two rows: the 
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the masculine appendages connected with the anal 
fins, were nearly half as long as the tail.. The 
colour uniformly cinereous-brown, except in one 
instance, where a few blade spots appeared : the 
whole upper surface is rough lilce shagreen j the 
under part white and smooth, except the head, 
breast and tail. 

La Cepede, appears to have described this fish 
under the title of La Raie chagrinde j but as I do 
not find a figure of it in any British work, I beg 
leave to accompany this with a correct outline, 
taken from a male, caught on the coast of Devon, 
where I have examined several of both sexes, but 
none larger than is mentioned above. Mr Pen¬ 
nant says, it increases to the size of the Skate. 

The Shagreen Ray is discriminated by some of 
the west country fishermen, and is called Dun- 
Cow. 


Raia oxyj'inchus. 

Having had an opportunity of examining a 
great many of the Sharp-nosed Ray, and also of 
the Raia Batis or Skate, two species that are fre¬ 
quently confounded, and rarely distinguished by 
the fishermen on this coast, and then only sup¬ 
posed to be a sexual deference, I shall offer a few 
observations on the leading characters. I cannot 
help noticing, that in the late edition of Pen- 

t e2 
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nant's British Zoology, the identical figure which 
.stood in the former edition, for the skate is trans¬ 
ferred to the Sharp-nosed Ray. The same figure 
is also copied into Shaw’s Zoology, for the Skate. 
This circumstance adds to the difficulty, which 
the inexperienced ichthyologist has to encounter 
in distinguishing the fishes of our coasts, because 
those works are naturally consulted. The snout 
is the outline character by which these species 
may be best discriminated $ the figure in que¬ 
stion, therefore, cannot be supposed to represent 
both, and in fact, by this sort of accommodation, 
it is not a correct likeness of either; it is not suf¬ 
ficiently long and slender for the Sharp* nosed Ray, 
nor enough conic for the Skate. 

The Sharp-nosed Ray has a slender snout, the 
margins of which, in a moderate size fish, run 
nearly parallel to each other for three or four 
inches at the extremity. The snout of the skate, 
on the contrary, is truly conic. The sharp-nose 
has its skin quite srhooth. The skate is entirely 
rough above, or granulated like a dogfish, and 
partly so beneath. The under part of the, sharp- 
nose is white without spots. The skate on that 
part is dusky-grey, covered with minute dusky 
spots, having a pale speck in their middle. Both 
species have three rows of spines on the. tail when 
arrived at maturity, hut those of the skate differ 
%pk,raost °tber Rays, by the points of the lateral 
wfH; Iteming ’ forwards, ■ • The - teeth of both _ are 
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sharp, with a broad base, but those of the skate 
are not near so long, and are more closely con¬ 
nected. The sexes of both species are discrimi¬ 
nated by the formidable reclined hooks, as well as 
by the posterior appendages, both peculiar to the 
males. 

All I have examined of both species, were of a 
plain brown colour, without spots or lines on the 
upper parts, and not as represented in the figures 
before mentioned •, but the Sharp-nose is never of 
so dark a colour as the Skate, 

The spines on these fishes are not to be depend¬ 
ed on as characters. I have never observed the 
Skate with a spine at the angle of the eye, as 
sometimes described. One of four feet in length, 
had no spines on the tail, but only two or three 
buds or bony tubercles on the sides. The Sharp- 
nose appears to grow to a very superior size. X 
have been assured by fishermen, that they have 
taken them above five hundred pounds weight by 
computation, and were obliged to cut them adrift 
from their lines, for, could they have hoisted them’ 
in by the common means of manual exertion of 
two men, (the complement of each boat), they 
could not have stowed them. Computing, from 
the 1 dimensions of one I examined of abotit a hun¬ 
dred pounds weight, which measured six feet in 
length independent of the tail, and about five feet 
and a half in breadth, those of the former weight 
could not be less than double this dimension. If 

ecS 
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this be the Manta of the South Seas, where un¬ 
doubtedly its si ze is vastly encreased, well may it 
be the terror of the pearl divers. 


Rciia maculuta. 

Skin smooth, except round the margins of the 
pectoral fins j the upper part covered with dis¬ 
tinct roundish spots of dusky-brown : teeth sharp- 
pointed ; tail armed with usually three rows of 
spines. 

Baia mbits. Gmel. p. 1507 ?— Iiloch, 3. tab. 83,84 ?— 
Donovan, Fishes, ii. tab. 20. foam. 

. Rai miraletus. Donovan, Fishes, v. tab. 103. foetn. 

Fuller Ray. Br. Zool. iii. p. SO. mas. 

It must remain doubtful, whether this species 
was originally described as Rubus, though it is 
certain, some authors have referred to that fish for 
it. That it is not the Rubus of Pennant, does 
riot admit of a doubt, and it is as certain .that it 
is the Fuller Ray of that writer. Donovan has 
figured two varieties pf this species*, the first he 
refers to the Rubus, the other to the Linntean 
miraletus. Under the difficulty of collecting the 
synonyms of a species which appears to have been 
eo confounded with others, I have thought pro¬ 
per to select it as a genuine species, and to give it 
■ derived from the most essential character. 
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which moce or less appears to attend it through 
all stages of life and season. It is the only truly, 
spotted Ray hitherto discovered as British ; and 
though in shape it approaches R. clavata, its 
smooth skin and numerous distant round dark spots 
at once mark its distinction. In fact, it is amongst 
the few of this tribe that bears such undeniable 
specific characters. 

Donovan says, that Linnjeus was either un¬ 
acquainted with this fish, or perhaps mistook it, as 
Bloch observes, for a variety of the Thornback. 
How such a mistake could happen to any well- 
informed naturalist, I cannot conceive, since the 
cinereous rough skin of the Thornback, waved 
and mottled with paler lines, and occasionally a 
few irregular black spots, is so essentially different 
from the smooth brown skin of this species, in¬ 
variably spotted like the greater spotted Shark, 
but the markings more distant. This fish, says 
Mr Donovan, is known on the coasts of Pem¬ 
brokeshire, by the name of Land Ray. By the 
same name, it is also known on the western coast, 
particularly that of Devonshire, where it is equal¬ 
ly plentiful with the Thornback. The figure 
given in the British Fishes, being a female, the 
pectoral hooks arc of course wanting. 

As to the Miraletus of Linnaeus being a dis¬ 
tinct species, it has long been doubted, since more 
than ode-species have been observed to occasion¬ 
ally possess an ocellated spot on the wing. Mr 

s e4< 
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-Donovan remarks, tliat he has noticed the same 
spots on the Skate in every stage of growth, and 
therefore suspects the Mi-ndetus to be only a va¬ 
riety of some other, and mentions the Homer- 
lihg as its probable origin. Now, as the pro¬ 
vincial name of Homerling or Hommclin, has (we 
are told in the late edition of Pennant’s British 
Zoology) been applied to the Skate as well as the 
Rough Ray, neither of which are even similarly 
spotted, as represented in Donovan’s figure, I 
am at a loss to guess what species is meant by the 
Homerling, In the first volume of the Wernerian 
Memoirs, p, 553., it will be seen, that in the List 
of Fishes found in the Frith of Forth by Mr 
Neill, the name of Hommclin is applied to Raia 
Rubus, and which is so clearly defined to be the 
male Thornback, that we cannot omit transcribing 
the very'significant description conveyed ip a few 
words by that ichthyologist: “ This occurs some¬ 
times, especially when trawling-nets are employed, 
which sweep along the bottom. It resembles the 
Thornback j but has pointed teeth, while those of 
the Thornback are obtuse.” This so perfectly ac¬ 
cords with the opinion I have given, that it does 
not admit of a doubt that the male Thornback has 
been described for more species than one, and by 
many authors for the Rubus, It is rather sur¬ 
prising, that, the Miraletus of Donovan, should 

the Homerling, when that 
in a former part of his, ex-, 


have becn likened to 



ENGLISH FISHES. 


429 

cellent work, figured a fish so very nearly allied 
in every appearance, admitting, as he did, that 
the ocellated spots were accidental. That these 
two fishes are varieties of the same species, there 
is no doubt; for I have noticed several varieties, 
some of which, have had the pectoral spots so 
faint, as scarcely definable ; and it has always ap¬ 
peared in small specimens, and the spots seem to 
be lost as they encrease to a considerable size. 

The principal varieties I have noticed, are, l$f, 
with a white circle round a large dark spot j 2d, 
with a black spot within a white circle, the whole 
surrounded by five equidistant dark spots, similar 
to the figure in the British Fishes, except that the 
white speck in the middle was wanting. 

Both sexes of the Maculata have sharp teeth, 
and most commonly three rows of spines on the 
tail, the middle row running partly along the 
back j and after an intermediate space, a few 
more spines are observable in the same line near 
the head: on each side of the dorsal row, is a 
single spine, near the middle of the back : at the 
corners of each eye, are usually two spines, but 
very rarely a continuation of spines either over 
the eye, or along the whole of the back. In 
smaller specimens, there is frequently only one 
row of spines along the ridge of the tail; in 
others, an addition of three or four spines on each' 
side the base, the • commencement of the lateral 
rows. The four series of hooked spines on the 
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pectoral fins of the male, like others of the class, 
increase in number and size, in proportion to age. 
This fish grows to a much larger size than the 
Thornback, but not so large as the Skate. 


Rain mkroovcUata. 

Ray with the upper part pale-brown, covered 
with minute spines that roughen the skin; the 
under part smooth, white : one row of small hook¬ 
ed spines on the tail, continuing along the dorsal 
ridge to the head : eyes remarkably small. 

Comparing this fish with Clavata, Maculata, 
and other species of similar size, the comparative 
smallness of the eyes at once points out a material 
distinction*. It is in shape like Maculata, but 
rather more obtuse in front, and except a few 
scattered pale spots and lines, on the margins of 
the wings, its colour is plain brown: the teeth 
are unlike those of Maculata, or cither sex of 
Clavata ; they are obtusely cuneiform, with a 
broad edge, that feels rough to the finger as it is 
withdrawn from the mouth $ in one jaw there arc 


* The eyes of the specimen described, did not exceed half un 
inch in diameter from die opposite angles of the oyodids; 
$*s the Bam maculata,’and moat others of similar size, 
| eyes nearly double that diameter. 
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S3, in the other 56 longitudinal rows, closely con¬ 
nected : in one specimen there was a single large 
spine, with a broad base before one of the eyes, 
so that it is possible older fish may be more spinous 
on that part; above the eyes, the spinulae were 
rather larger than those which cover the whole 
upper surface. 

The only two specimens that have come under 
examination, were females; the largest of which, 
did not exceed twenty inches in length, of which 
the tail was nine: the breadth fourteen. As I 
have not been able to ascertain this fish as a de¬ 
scribed species, it may be proper to remark, that 
it appears to be confounded with Raia shagrinea, 
both being indiscriminately called Dun-cow by 
the fishermen in the west of England. Without 
entering into all the distinguishing characters of 
these two fishes, it will be sufficient to repeat, that 
the Shagreen Ray has invariably two rows of spines 
on the tail, but none along the ridge, and both 
sexes are similar. 

In Donovan’s British Fishes, a new species of 
Ray is denominated Radiata, from the supposed 
peculiarity of the base of the smaller spines being 
radiated; this conformation, however* is not ex** 
clusively belonging to that species, for the small 
spines that roughen the back of Microoeelkta, and 
all other species, if examined by a lens, will fee 
found of that structure 5 this character, therefore, 
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is only more evident in Raia Radiata, in conse¬ 
quence of the superior sbe of the spines. 

Apodal. 

Ziphothcca tetradcns. 

Werneriau Memoirs, i. p. 82. tab. 2, 3. 

Vandellius lusitanicus. Shaw, ZqoI. iv. p. 199? 

At the time I submitted an account of this fish 
to the Wernerian Society, I was not aware that 
Dr Shaw had described a species in his General 
Zoology, which so greatly resembles it, as to in¬ 
duce me to suspect it is actually the same, al¬ 
though he has placed it in the Thoracic order. 
This circumstance caused the obscurity of Van¬ 
dellius lusitanicus, as no one could have expected^ 
to have found an Apodal fish placed in that di¬ 
vision. How that naturalist could have fallen in¬ 
to such an error, I cannot conceive, unless be con¬ 
sidered the pair of ventral scales as rudiments of 
those fins, of what is commonly attached to the 
base of the ventral fins of some fishes, as may he 
observed in many Spari. It is the more extra¬ 
ordinary, as the description, it seems, was taken 
from a specimen in the British Museum, which 
Was in high preservation, and yet no mention is 
made of these ventral scales, nor of ventral fins, 
^though all the other fins are described. If then, 
it is the same species the Ziphothcca tetradens, 
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the Doctor must have concluded, that the ventral 
fins had been destroyed in preparing the fish, by 
placing it in the Thoracic order 

Risso, in his Ichthyologie de Nice, has discover¬ 
ed three species belonging to this genus, which he 
had described under the generic title of Lepidope, 
and has also improperly (I conceive) placed them 
in the Thoracic order, although he describes them 
as having no ventral fins. One of these species 
appears to possess many of the characters of 
Shaw’s fish ; and Risso remarks, that he sus¬ 
pects Shaw’s fish to be the same as his LepidopuS 
Peronii, tab. v. fig. 18., although he says Shaw is 
silent with respect to the pair of ventral scales; 
and that he also describes the three single fins 
(dorsal, anal, and caudal) to be united. 

In this particular, Risso has certainly miscon¬ 
strued the meaning of Dr Shaw’s words, who, 
though not quite correct, or sufficiently defined in 
his description, (supposing V. lusitanicus to be the 


* I am aware it has been contended, that these abdominal 
scales are lamellated ventral fins. If so, we have yet to leam 
the definition of a Fin in the modern revolution of science. Those 
who contend for, the continuance of Vandellius of Shaw, or for 
the Lepdope of Risso being continued in the Thoracic order, 
must also constitute a new order for many fishes that have such 
lamellated appendages, independent of two ventral fins. But I 
cannot admit of a simple corneous scale, destitute of motion, 
being a ventral fin. ' 
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same as Z. tetradens) says, “ The dorsal fin is con* 
tinued from the hind part of the head throughout 
the length of the hack, as far as the tail, which is 
small, and very much forked, with sharp tips. 
The anal fin is much shallower than the dorsal,, 
and commences at the distance of but a few inches 
from the tail, to the base of which it is con¬ 
tinued.” This description does not imply an actual 
union of the three fins, but that the dorsal and 
anal fins extend as far as, or to the base of the 
caudal fin. I do not recollect any example of a 
forked termination of the fin of a tail, where 
there is no division between the three fins. 

Risso also refers to Trichiurus caudatus, given 
by Euphrasen in the new Transactions of Static- 
halm, vol. ix. p. 48., and to Walbaum’s Ick- 
thyohgie d'Artcdi, iii. p. £>94., who he seems to 
have followed in his genus Lepidope. 

3>r Shaw appears to have derived some infor¬ 
mation concerning his fish from Dr Vandalli of 
Coimbra, who had called it Trichiurus ensiformis, 
the name by which it was known in the British 
Museum. In the Vandellian fish described by 
Shaw, and that given in the Wernerian Memoir^ 
the larger teeth are only four, all situated in the 1 
upper jaw; and the only difference in description, 
appears to have arisen from the circumstance of 
the two. posterior ones not having been observed 
; fnbe placed on the palate, just within the arrange*! 
ment of the smaller teeth. 
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Risso’s fish had seven teeth larger than the rest, 
two in front of the under jaw, two in front of the 
upper, and three longer, crooked and moveable, 
adhering to the palate. These moveable teeth, 
did not exist in the Ziphotheca tetradens, nor 
does it appear that Risso’s fish had the two pos¬ 
terior fixed semisagittate teeth, belonging to this 
species. If we attend to the figure and descrip¬ 
tion of Risso’s fish, we shall find other circum¬ 
stances that appear irreconcilable in the same 
species. His fish has rounded pectoral fins \ ours, 
acutely pointed; his is described to have 200 
rays in the dorsal fin; ours only 105,—a dispro¬ 
portion of which there is no instance in the same 
species * : the anal fin of his figure is longer by 
two-thirds, containing 40 rays, though the de¬ 
scription says 22 ; ours has 17 rays f : the oper¬ 
culum of the gills consists of two plates in his 
fish i in ours only one %. Risso’s fish is described 
to have been covered with silver, reflecting with 
gold, and shaded with pink and azure ours, as 
well as Shaw’s, were of a rich silver. These 
are differences which cannot be reconciled in the 
same species: especially the vast disproportion of 
the rays in the dorsal fin, seems to forbid these 
fishes being brought together, for as it extends 


* .Shaw's fish had 105. t 20 in Shaw’s fish. 

t Shaw says one plate. 
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the whole length in both fishes, the organization 
must be different, where double the number is 
contained in the same length, ; 

• ■ At the time I sent the account of Ziphotheca 
tetradens to the Wernerian Society, Ichthyologh 
de Nice was not published, from which it appears 
Rtsso had only seen one specimen of his Lepidopus 
Peronii. 

Dr Shaw speaks of his fish having been taken 
in the Mediterranean and Atlantic Seas, though 
rarely, and that it had occurred near Lisbon. 


Leptocephalus Morrisii. 

Plate xxii. fig, 1, 

It appears extraordinary, that, after the descrip¬ 
tion and figure given of this curious fish by Mr 
Pennant, who personally examined it, and from 
Which a drawing was taken, there should still ex¬ 
ist a degree of scepticism amongst the scientific, 
concerning the actual existence of such an animal. 
The editor of the late edition of the British 
Zoology, wishing to remove all doubts concerning 
if, and justly bestow all the desei-ved credit on so 
able a naturalist, to whom the world, and in par- 
ticular his native country, is under so much obli¬ 
gation, has collected together several other xn- 
. stances of this fish having been taken on the <$ast 
oFWales. Here we find a letter from the Rever- 
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end Hugh Davies, declaring, “ that it has been 
his lot to see no less than four specimens, three of 
which were taken in the amusement of prawning, 
below Beaumaris Green.” 

Another instance is related of a similar fish be¬ 
ing captured by Mr Lewis Morris, brother to 
the gentleman who sent the original specimen to 
Mr Pennant. Of this fish, Mr Morris took a 
short description, and a rude drawing, but suf¬ 
ficient to identify the species. These are power¬ 
ful auxiliaries in proof of the existence of such a 
fish, if any thing was required, after we have Mr 
Pennant’s assertion that he had the original, 
and sent an account of it to Gronovius, who de¬ 
scribed and figured it in his Zoophylacewn. It is, 
however, extraordinary, that neither Mr Pennant 
nor Mr Davies, should have preserved an animal 
so rare, and of so singular appearance, since it 
was attended with no other trouble than putting 
it into a small phial of spirits. It is a grateful 
task in bearing record of the verity of the writ¬ 
ings of a scientific friend, by existing facts, which 
I am enabled to do, by being in possession of two 
perfect specimens of Leptocephalus Morrisii. 
These were presented to me by my valuable 
scientific friend, Mr Anstice of Bridgewater, 
having been taken near that place in the River 
Pervet, one in the year 1810, the other "the fol¬ 
lowing year. Both were taken by a hand-net, 
pear the surface of the water. As these speci- 
voj.. n, f f 
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mens are in high preservation in spirits, they af¬ 
ford an opportunity of critically examining them, 
and enable me to correct some mistakes into which 
Mr Pennant had inadvertently fallen, probably 
from the necessity of describing from a bad spe¬ 
cimen. The most material defects in the origi¬ 
nal description, are the want of pectoral and 
caudal fins, as they form leading generic charac¬ 
ters, and bring it nearer to the Muraena. The 
following characters, would be more appropriate : 

Generic. 

Head small; body laterally compressed, and ex¬ 
tremely thinfins, dorsal, anal, and caudal, 
united: branchial aperture small, transverse. 

Leptocephalus, Gronov. Zooph. p. 13. f. 3. — Cepede, 
11. 143.— Gmd. p. 1150.— Shaw, Zool. iv. p. 84. 

1.10.—Brit. Zool. new edit. iii. p. 212. t. 28. 

The largest specimen is about six inches in 
length, and half an inch broad; the thickness 
does not exceed the sixteenth part of an inch: 
the head is small, but is nearly in a straight line-., 
with the back: the jaws nearly equal in length : 
the teeth numerous, and all incline forwards: 
eyes large; irides silvery. The dorsal fin does 
not extend the whole length of the back, as ori- 
•gisally described, but commences at nearly one- 
'tMi& of the length of the fish from the head; 
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tlie anal fin commences immediately behind the 
vent, which is situated a trifle nearer the head 
than the tail; these fins unite at the posterior end, 
and form a caudal fin, as in the Eel and the Ophi- 
dium imberbe: the pectoral fins are extremely 
small, not exceeding a line in length, so that it 
was scarcely possible that they should have been 
noticed in Mr Pennant’s specimen, where the 
posterior end also had contracted into a point, des¬ 
titute of fin, probably from drying. That none 
of these* characters, so different from what was 
originally described by Mr Pennant, should have 
been noticed by Mr Davies, who says he has seen 
four specimens, is only to be accounted for, by 
supposing, they had been suffered to dry before 
examination, by which the delicate texture of 
the fins was irrecoverably lost, as I found to be 
partially the consequence of one of my speci¬ 
mens having been put into a letter to preserve it 
till the captor reached home, when it was im¬ 
mersed in spirits. Yet, with this care, the caudal 
fin was obliterated, and the dorsal and anal incom¬ 
plete. I cannot discover any operculum to the 
gills, which are extremely obscure; nor is there 
any appearance of hranchiostegous rays; it is on¬ 
ly in the living fish these parts can be expected 
to be sufficiently definable *. 

f f % 

* Mr Pennant was certainly deceived with respect to the 
aperture of the gills, which he describes to be large. 
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In the original description, no mention is made 
of the minute black spots on the margin of the 
back and belly ; hut it seems in Mr Lewis Mor- , 
ris’s, memorandum, in the possession of Sir Joseph 
Banks, mention is made of these markings: the 
lateral line is nearly in the middle, and straight; 
the oblique strokes that meet at the lateral line, 
described by Mr Pennant, are formed by the 
vertebral bones: the colour, when alive, is very 
pale, destitute oP any markings, except the mi¬ 
nute spots before mentioned, and the whole fish is 
semipellucid. 

The drawing which accompahies this paper, is 
of the natural sixe of the largest specimen. The 
pectoral fins are extremely small, not discernible 
without a lens; in order to shew them, therefore, 
it whs necessary to exceed the natural size and 
colour. ■ 

Jugular. 

Callionymus Dracuncutus.. 

After what Mr Neill has detailed in the first: 
volume of the Wernerian Transactions, it may 
appear useless to throw any doubts upon the opi¬ 
nion, that the Sordid and Gemroeous Dragonets 
are only different sexes of the §ame species j but 
the singular fact hereafter related, though it re- 
■ii^ves suspicion, and may induce scientific persons 
to pursue their researches, does not by any means 
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prove to the contrary. It certainly was reason-* 
able to conclude, after several dozen of each had 
been opened by Mr Neill, and found to be con¬ 
stant in sexual distinction, that these two fishes 
were of the same species,*. Mr Neill, too, as¬ 
sures us in the same work, that he had these fishes 
brought to him in nearly equal numbers. This i? 
the more remarkable, since on the south coast of 
England, especially Devonshire, the Dracunculus 
is very common, arid the Lyra extremely rare. 
Previously to the discovery of this circumstance, 
I confess, the great similarity of the two fishes, 
had induced me to suspect only a sexual distinc¬ 
tion. 

At the fishery I am in the habit of attending on 
the coast of Devon, I have scarcely ever seen the 
tack-net or ground-net used, that several of the 
Dracunculus were not entangled: I might ven¬ 
ture to assert, that more than a thousand are taken 
by the fishermen of Torcross alone, annually, and 
yet only one instance of the other species having 
been taken, has ever come to my knowledge, and 
which was sent to me by a fisherman of that 

f f 8 


• It is proper here to remark, that Mr Neill, like a true 
naturalist, always in search of fact, h^s candidly admitted, that 
his conclusions were drawn from having always found the Gem- 
meous Dragonet a milter j bat tjhftt he never.coidd detect either 
row or milt in the Sordid. 
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place, as an extraordinary fish, unknown amongst 
the fraternity. 

With a knowledge of such facts, I cannot but 
"be staggered in my opinion, and hope that the 
Secretary to the Wernerian Society may he in¬ 
duced to prosecute his inquiries by dissection, at 
different seasons of the year. The specimens of 
Dracunculus are not very large on this coast, sel¬ 
dom exceeding eight inches, more frequently not 
above six, and sometimes not so much as two 
inches j a circumstance, that proves without doubt, 
that it breeds contiguous to this coast. 

I have opened many in the months of July and 
August, hut without having been able to ascertain 
the sex; a circumstance not unusual in fishes, ex¬ 
cept at the critical time of the year, when the 
ova are enlarged, or the milt becomes tumid. 
Even some viviparous fishes have long eluded the 
search for sexual distinction. 

The Dracunculus is held in utter detestation by- 
the fishermen on this coast, from the supposed 
venom communicated to the wound inflicted by 
the tridentate spine on each side the head From 
this circumstance, it has acquired the appellation 
of Stingfish, a name applied to the common 
Weaver,, Trachinus Draco, in other places,. When 
the Dracunculus is caught, no mercy is shewn to 
it, being indignantly buried in the shingle by a 
stamp of the foot. 
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To the great astonishment of the natives, I col¬ 
lected some of this species for culinary purposes. 
In taste, and in the dryness of the fish, they much 
resembled the Common Gurnards. 


Blennius ocellaris. 

Blennius ocellaris. Lin. Syst.p. 441.— Gmelin,^. 1156. 

— Block, t. 167. p. 1.— Shaw, Zool, iv. p. 165. t. 24. 

Plate xxii. fig. 2 . natural size. 

The Ocellated Blenny appears to be well known 
as a Mediterranean fish, but no one, I believe, sus¬ 
pected it to inhabit our shores. I have the plea¬ 
sure, however, of adding it to the British cata¬ 
logue. 

In the summer of the year 1814, three of this 
species were taken by the dredge on the oyster- 
bed at Torcross, on the south coast of Devon, all 
of which came under my inspection, and I had 
the satisfaction of examining one in a living state; 
but it did not survive the day, though the vessel 
in which it was placed was frequently replenished 
with sea*water, so different is its constitution, 
from that of the Smooth Blenny, B. pholis, whieh 
I have kept alive for two days in a moist place, 
without being covered with water. 

It is possible -that the Ocellaris may occasion¬ 
ally have been confounded with the Gattorugine, 

f f 4 



444 COIONEL MONTAGU ON NEW AND RARE 

since that species has by some been described with 
a black spot on the dorsal fin; and I suspect the 
.Ocellaris is not always furnished with that mark, 
as one instance has occurred where it was scarce¬ 
ly defined. 

As there are some peculiarities in this fish, 
which do not appear to have been noticed, I 
trust the following description, accompanied with 
a figure, will be the means of its being clearly 
identified, should it ever occur without the spot 
on the dorsal fin. Independent, therefore of the 
mark from which the name is derived, and which 
is not always ocellated, I submit the following 
specific characters: 

A crust over each eye, digitated on one side: 
a long crooked tooth far back on each side the 
under jaw *: one dorsal fin, the first ray of which 
is longest *. ventral fin with three united rays: a 
minute membranaceous flap on each side the back 
near the head ; another at the upper angle of each 
gill. 

The shape of this species is somewhat similar 
to that of the Gattorugine, but the forehead is 
more sloping : the eyes are placed high, but not 
above the level of the crown, as in the Gattorugine, 
nor has it any transverse sulcus behind the head, 


; * Shaw says B. comutus has two long teeth m the under 
jew., 
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as in that fish *: the teeth are numerous, closely 
connected, and even; the two fangs are observ¬ 
able only when the mouth is extended: the irides 
are silvery, with a golden tinge round the pupil, 
which is blue-black : the tentacula, or cirrhi, over 
the eyes, are pinnated only on the posterior edge; 
the pinnae are usually fiye, which are flat, the two 
lowest larger than the others, and broader at the, 
end: the dorsal fin is very broad, indented about 
the middle, consisting of twenty-five rays, the 
first of which is sometimes one-third longer than 
the others; the eleventh ray is very short,'from 
which the posterior half of the fin rises abruptly, 
the twelfth ray being double the length of the 
preceding. This circumstance has probably oc¬ 
casioned the error into which Cepede has fallen in 
describing two dorsal fins f. 

The dorsal fin is uniformly connected through¬ 
out, like that of the Gattorugine, but materially 
differs from it in the essential character of the 
first ray being longest. It should, however, be 
remarked, that in some instances the first ray is 


* Blennius sulco inter oculos, macula magna in pinna.dor- 
s&K. Asf. gen. 26. Syn. 44. referred to"by Guklw Sot the 
Ocellaris, would appear to be an ocelldted variety of Gatto¬ 
rugine. 

t Risso has fallen into the same error, as well as Linn^sus, 
Artedi and Bloch are correct in giving it but one dorsal fin. 
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but a trifle longer, though in others it greatly ex¬ 
ceeds the rest; perhaps a sexual distinction. The 
pectoral fin has twelve rays: anal eighteen: cau¬ 
dal twelve. The ventral fin has certainly three 
united rays, notwithstanding it has been usually 
described with only two; the outer is rather 
shorter than the inner, and the middle one the 
longest. In this particular, it also differs from the 
Gattorugine, whose ventral fin consists only of two 
rays: the colour of all that have come under ex¬ 
amination, was pale rufous-brown, mixed with 
bluish-grey, and slightly tinged with green in 
some partsthe sides of the head, throat, and 
branchiostegous rays, prettily spotted with rufous 
brown: the dorsal fin is also a little spotted and 
barred with olive-brown and white; and between 
the sixth and eighth ray, is a roundish purple- 
black spot, sometimes surrounded with white. 
Hitherto, I have observed, that those with the 
most perfect ocellated spot, had the first dorsal 
ray very long. Length nearly four inches ; depth 
at the gills, about an inch. 

It must be recollected, that B. cornutus and B. 
tentacularis, have both an ocellated spot in the 
dorsal fin; these may be varieties of the same 
species, but appear to be distinct from B, ocellaris, 
whose dorsal and anal fins have not near so many 
rays in them as the others. 
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Blennius Gattonmne. 

It appears extraordinary, that this fish should 
be by some naturalists described to have the an¬ 
terior rays of the dorsal fin spinous. Gmelin says 
sixteen rays ; but as other authors are silent on 
the subject, I presume it is a mistake. None of 
the genus I have examined, possess any spiny rays 
in the dorsal fin, but generally terminate with a 
shining membrane. 

There is a strong character which belongs to 
several Blennii, that does not appear to have been 
generally attended to, and which seems well cal¬ 
culated to form a generic character, and might 
with propriety be used to separate them from the 
rest. This is a loose membrane or foliation of 
.the skin, which passes under the throat from the 
opercula of the gills, enveloping the branchioste- 
gous rays. This is equally evident in the Ocel- 
laris, Cristatus, and Pholis, as well as in the Gat- 
torugine. 

This, like the three species just mentioned, has 
a flexure in the dorsal fin; the first and thirteenth 
ray are by far the shortest; the fourteenth exceeds 
the preceding by nearly one-half: the following 
increase in length, except the few posterior ones 
the superior breadth of this part of the fin, and 
the indenture in the middle, gives an appearance 
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of two dorsal fins. The figure in Pennant’s 
British Zoology, is a tolerable representation ; but 
the posterior part of the dorsal fin is not suffi¬ 
ciently rounded. This author mentions the sulcus 
on the back of the head, but he is certainly mis¬ 
taken in calling the fourteen anterior rays of the 
dorsal fin spiny. In Donovan’s British Fishes, 
the posterior half of the dorsal fin is not repre¬ 
sented sufficiently broad, but the figure has pro¬ 
perly only one, although, by the author’s descrip¬ 
tion, we are induced to conclude, the fish has ac¬ 
tually two dorsal fins, as we are told “ the first 
dorsal fin contains thirty-two rays.” 

Having carefully examined several specimens, 
we are at a loss to discover what can be intended 
by the double lateral line described in the British 
Fishes. I take the liberty of making mention of 
this circumstance, as the lateral line in my fish is 
single, forming a considerable arch above the 
sweep of the pectoral fin, but there is no other 
line formed by the bones in a rectilineal direction 
from the head to that flexure. Both Dr Shaw, 
in his Zoology, and Mr Donovan, have described 
the Gattorugine to possess four palruatcd mem¬ 
branes on the head *, the first pais over the eyes, 
the other over the back of the head. Other au¬ 
thors mention only two,, and those situated over 
the eyes, which is conformable to the specimens 
now before me. 
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These circumstances are mentioned, because 
many of these smaller fishes are in great obscurity; 
and possibly allied species, not yet clearly identi¬ 
fied, may be confounded. 

A specimen lately taken in a crab-pot, on the 
south coast of Devon, is seven inches long, and one 
inch and a half deep behind the head. The colour 
plain rufous brown, without any markings, paler 
on the belly, as far as the vent j throat and fins 
red-orange, except the base of the dorsal and pec¬ 
toral fins: the cirrhi over the eyes, orange colour, 
broad and fimbriated each side. The irides were 
orange-red, and when the fish was examined in 
profile, the eye stood higher than the crown, and 
the sulcus behind the eyes gave a gibbous appear¬ 
ance to the commencement of the back. 

Dorsal fin 33 rays; pectoral 14 j ventral 2; 
anal 20; caudal 12. 


Gadus argenteolus. 

There is a small species of Gadus, which is 
occasionally found on the western coast, that is 
nearly allied to the Three-bearded God,, Gadus 
mustella, in most particulars, but the shape of the 
head and the colour are essentially different. It 
has very much the appearance of the fry of some 
larger species, and might have been suspected to 
be the young of the Ling, G. moiva, had it not 
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been for a little difference in the first dorsal fin, 
and the two cirrhi which this has before the nos¬ 
trils, If a fourth cirrhus could have been discover¬ 
ed, suspicions would have arisen, whether it might 
not have been the Chnbrius of Gmelin. Its es¬ 
sential characters may stand thus: 

With two dorsal fins, the anterior very obscure, 
except the first ray, which is much the longest: 
cirrhi three, two before the nostrils, and one on the 
skin : upper jaw longest: back bluish-green : 
sides and belly silvery. 

The head is obtuse: eyes lateral; irides sil¬ 
very : all the fins are of a pale colour, and the 
whole fish is of a silvery resplendence, except the 
back, which is blue, changeable to dark-green; 
the pectoral fin is rounded with sixteen or eighteen 
rays: ventral six or seven, the middle ray con¬ 
siderably the longest, and placed much before the 
pectoral: first dorsal fin commences above the 
gills, and the rays are very minute and obscure, 
the first excepted, but more than thirty have been 
counted: the second dorsal commences close to 
the other, in a line with the end of the pectoral, 
and terminates close to the caudal; the rays are 
innumerable : the anal fin begins immediately be¬ 
hind the vent, and terminates even with the dor¬ 
sal : the caudal fin is nearly even at the end. 

Length about two inches. 

■ 1 first noticed many of these fishes thrown up¬ 
on the shore in the south of Devonshire, in the 
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summer of 1808, and have taken, two or three 
since. The fishermen called it White-bait, but I 
afterwards found they had mistaken it for the fry 
of Herring and Pilchard, which indiscriminately 
go by that name, and are together sold in some 
places under the name of Herring Sprat*. 

The Three-bearded Cod, G. mustella, is a very 
common species on the western coast, and which 
I have taken of all sizes, from the most minute, 
to its full growth of sixteen or seventeen inches, 
and never observed it to vary in colour, except, as 
it grows large, it becomes more rufous and throws 
out spots, which is never observed till it exceeds 
six or seven inches, but is invariably rufous 
brown in its infant state. 


Thohacic. 

Sparus lineatus .—Black Bream. 

Plate xxiii. reduced. 


The fish belonging to the genus Sparus, which 
is here described, is somewhat allied to that given 


* These are undoubtedly the same as the Sprat of the eastern 
and northern parts pf the kingdom. T}ie only difference, is, 
that the Herring fry only are caught on these coasts ; whereas 
both are taken in the west, at all times of the year, both of the 
first and second year's growth, as well as full-grown fishes* 
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by Dr Shaw, Zool. iv. tab, 62,, called Bufonites ; 
but the great dissimilarity of the bony plates be¬ 
set with teeth, found in the fauces of these fishes, 
forbid their being brought together. Commer- 
son, who it seems presented Buffon with a draw¬ 
ing of the Bufonites, observed also another species 
in the Indian Sea much allied to it, and which 
has been figured by Cepede ; but I should scarce¬ 
ly dare venture to refer to either of these lineated 
Spari, found to inhabit an oriental climate, even 
if other circumstances better corresponded. At 
present, I have searched in vain for synonyms 
to the lineatus; at any rate, it is a species that 
has undoubtedly escaped the notice of all British 
naturalists who have written on native ichthy¬ 
ology, although it is by no means an uncommon 
fi3h on the south coast of Devon. 

Back much, arched and carinated: the lower 
angle of the caudal fin shorter than the upper. 

The front of the head from the mouth, round 
the eyes, and for half an inch or more behind 
them, across the crown, is destitute of scales, of a 
yellowish-brown colour; under the eye a scaly 
space, below which is another smooth part, taking 
in the margin of the upper plate, and the edge of 
the posterior plate of the operculum of the gills j 
the smooth parts the same colour as the last, but 
the edge of the upper plate is blue; from the 
smooth part on the top of the head, an, arched 
linefuns dpwnwards, which is also smooth and 
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partly encircles a scaly space: in each jaw, one 
row of larger teeth, those of the upper rather su¬ 
perior in size ; within these, the mouth is rough¬ 
ened with minute denticles : the irides are partly 
dusky and silvery. The colour is usually dusky - 
blue, with paler longitudinal lines. Sometimes 
they are of so very dark a colour, approaching to 
black, that the lineations are obscure, which has 
induced the fishermen to call thenf Parsons. 

By comparing this species with the Red Bream, 
Sparus Pagrus, of similar size, the following dis¬ 
tinction is obvious : The back is more arched be¬ 
hind the head, and less sloping from the nostrils 
to the mouth in front: the tail is rather less fork¬ 
ed, and the angles unequal, which is not observ¬ 
able in the Red Bream: the eye of the Black 
Bream is one-fourth less; this has no dusky spot 
behind the head : the Red Bream has a spot above 
the base of the pectoral fin on the lateral line; 
all the fins of this are dusky, with a blue tinge j 
the fins of the other are Hnore or less red: the 
mouth is more protruded, and not red within as 
in Pagrus: this is deeper in measurement, by near¬ 
ly one-fifth; is more compressed, and carinated orf 
the. back, than the other: the fins of both fishes 
have nearly the same number of rays, but they 
are much broader in this than in the red speejies: 
the teeth in the fauces are small and slender, si¬ 
milar to what are found in the other, and not in 
the least like the Bufonites. It does not grow to 

VOL. II. Gg 
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the size of the Red Bream, but is frequently fif¬ 
teen inches in length, and^five inches in depth be¬ 
hind the head. , . 

The Black Bream is considered of less value 
than the Red; both are taken near shore by the 
hook, and sometimes by nets, in considerable 
abundance, but the Red is much more plenti¬ 
ful. 

I shall take the liberty of remarking in this 
place, that in the late edition of Pennant’s Bri¬ 
tish Zoology, a little confusion appears with re¬ 
spect to the Rayan and Toothed Gilthead, which 
might occasionally perplex the inexperienced ich¬ 
thyologist. It will be seen in the former edition 
of that work, the Rayan Sparus is figured and 
called the Toothed Gilthead. In the last edi¬ 
tion, the Toothed species, Sparus dentex, of the 
former edition, is referred to for Sparus Raii; but 
the same figure stands unfortunately with the ori¬ 
ginal name of Toothed Gilthead engraved upon 
the plate. 


Trigla. 

Four species of this genus, out of the five or 
six described as British, are usually confounded by 
the fishermen under the name of Tub, and it 
must be confessed, that persons of better infor- 
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mation are extremely puzzled to define them. 
This confusion is encreased by another species be¬ 
ing blended with them, that hitherto does not ap¬ 
pear to have been described, though by no means 
rare. It has probably been mistaken for the 
Sapphirine Gurnard, Trigla hirundo, from the 
great length and breadth of the pectoral fins, but 
is at once discriminated from any other species, 
by the smoothness of its skin ; from which cir¬ 
cumstance, it may with great propriety be called 
Smooth Gurnard, or 


Trigla laris. 

Head and body as far as the vent, large : body 
entirely smooth : pectoral fins very long and broad, 
reaching beyond the vent: spine on the oper¬ 
culum of the gills, very short. 

Front slightly bifid, a little roughened with 
denticles: on the side of the head, three spines as 
usual; that on the operculum of the : gills, re¬ 
markably short and blunt, scarcely projecting be¬ 
yond the margin: lateral line straight and ele¬ 
vated, but quite as smooth to the touch as the test 
of the body: on the upper anteriof angle of the 
eye-brow, are two obtuse denticles: the bade 
slightly serrated on each side the dorsal fins: 
teeth minute, numerous: first dorsal fin has the 
og2 
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second ray a trifle the longest; the rays spiny and 
smooth: the rays of the second dorsal fin, are 
nearly of equal length, except the first, which is 
shortest: pectoral fin's very large. The colour 
above is pate yellow-brown, tinged with red,- and 
faintly mottled: the first dorsal fin reddish; the 
second is almost colourless: caudal fin red : the 
pectoral fin on the outside, has a dingy-blue cast, 
dashed with red on the webs, the rays white, with 
a blush .of red ; on the inside dingy-blue, clouded, 
the margin bright-blue, the two lower rays red: 
ventral fins nearly white, tinged red at the end: 
anal fin white, tinged red: the under part of the 
fish is white, which colour commences some dis¬ 
tance below the lateral line. 

This fish grows to a large size, some more than 
two feet in length, and very tumid, found the 
belly. Were it not for the smoothness of the skin, 
it might be mistaken for the Sapphi-rine Gurnard 
by the pectoral fins being equally large, but they 
are never spotted with bright blue, as in that 
species. The inside of the mouth is white j un¬ 
der the gills the same, yellowish towards the up¬ 
per angle: the caudal fin is slightly forked, but 
almost even when spread to the utmost, and the 
angles of equal length. First dorsal fin 9 rays; 
second dorsal 16 rays ; pectoral 9 J ventral 6j 
anal 15. 
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This species is taken by the shore-nets, as well 
as by hook, the finest when fishing for Whiting, 
by a bait of launce. It is sometimes called Yel- 
lock, at Torcross, by some of the fishermen, but 
generally confounded with the Sapphirine, the 
Red, and the Streaked Gurnards, under the deno¬ 
mination of Tub. For the table, none of the 
Gurnards are held in much estimation in this 
part of the country, although the celebrated 
epicure, Mr Quin, set some value upon a west 
country Piper. The whole tribe requires good 
sauce, being naturally dry; but the Smooth Gur¬ 
nard is not inferior to any. 

The air-bladder of this fish, is large and tri- 
lobated; whether this is the same in all the other 
species, I am at present unable to determine. 


JYigla cuculus. 

There appears to be one striking character in 
the Red Gurnard, which is not generally describ¬ 
ed. In Shaw’s Zoology it is retained j and the 
figure in the British Zoology represents it, al¬ 
though it is not mentioned in the description. 
This is a remarkable black spot at the top of the 
first dorsal fin, which, as far as I have observed, 
fey examining many specimens, seems to fee con- 
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stant. The name of Red Gurnard, given to this 
species, is misapplied, because it partakes less of 
that colour than many others ; and consequently, 
the red variety of the Streaked Gurnard is gene¬ 
rally considered as this fish. The species in que? 
stion with the dorsal spot, is in colour more like 
the Grey Gurnard, T. Gurnardus, but with a rosy 
tinge; it is a mixture of grey, yellow, and ro¬ 
seate, but possibly season and climate may incline 
it more to red. Bloch has made the dorsal spot 
an essential character; but the number of rays 
in the dorsal and anal fins is so very different 
; from what I have noticed, that it is difficult to de* 
termine these to he the same *. It will be seen, 
that our fish has three spines less in the dorsal, 
and six rays more in the anal than Bloch’s fish. 
Tennant has given the same number as ours in 
the ventral, and two more in the dorsal. That 
the rays of the fins are by no means constant cha¬ 
racters, is well known; hut the difference of one- 
third of the number is greater than I ever recol¬ 
lect to have noticed. 

It must be admitted, that the history of fishes 
is yet very imperfect. Much is required to he 
done, in order to define the species of some intri- 


*- Trigla corpore rubro. macula nigra in pinna dorsali prima, 
Pfijfd 10,18; pectoral 10; ventral 6; anal 12 ; caudal 15, 
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cate genera, so that we may with more certainty 
identify the individuals. Every information, 
therefore, which proceeds from actual exami¬ 
nation, must conduce to enlighten the subject. 
With this view, I shall shortly describe what 
appears to me to be a common variety of Trigla 
cuculus. 

The forehead is more sloping than that of the 
Grey Gurnard ; the nose armed with three spines 
on each side : the spine on the operculum of the 
gills, and that behind it, are long and rough: 
lateral line, and ridge of the back, each side ser¬ 
rated : a large black spot on the first dorsal fin at 
the margin, extending between the third and fifth 
ray. 

The whole body is rough: the spine on the 
gill-covers, extends nearly as far as the spine be¬ 
hind it: the lateral line, and ridges on the back, 
more strongly serrated, than on the Grey Gur¬ 
nard : the first dorsal fin has seven spiny rays; 
the second ray scarcely longer than the third 
when reclined, the two first rough, the webs 
tinged rosy; second dorsal fin nineteen soft rays, 
rosy towards the margin : pectoral fins not very 
large, with, ten rays, of a bluish tinge, scarcely 
reaching to the vent *: ventral fins six rays, 

. ’ • '■ ; "• •. 


* Pennant says the pectoral fins are edged with purple, 
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White *. anal fin eighteen rays, white: caudal fin 
rosy, and slightly forked when spread. : 

Many of these are taken in the summer months 
on the coast of Devon, by the shore-nets j their 
size inferior to the other Gurnards, rarely exceed¬ 
ing a foot in length, and seldom above nine or 
ten inches. 


Trig la lineata. 


There appear to be two distinct species of 
lineated Gurnards; that originally described by 
Mr J ago as a Cornish fish, introduced by Mr 
Pennant into the British Zoology, and one 
figured by Mr Donovan in his British Fishes. 
'The former is one of the most common fishes on 
the south coast of Devon, where it is frequently 
called' Red Gurnard, as well as Tubfish. It is 
extremely variable in colour, from a bright-red 
to a dark-brown, sometimes almost black upon the 
back. I have examined several hundreds of this 
species, which I consider as the same originally 
discovered in Cornwall, 

The .fish described by Mr Donovan for the 
lineated Gurnard, has the remarkable character 
of the lines crossing the whole fish, being ele r 
vated and divaricating on the belly. In our fi|h, 
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the transverse lines are confined to the region of 
the lateral line, which they intersect nearly at 
right angles, do not exceed three quarters of an 
inch in length, and are cut: nearly in half by the 
lateral line, so that their lower extremities do not 
reach above half way down the sides of the fish, 
and are destitute of divarications. It must also 
be observed, that these lineations are scarcely ob¬ 
vious in a fish recently taken, but become more 
definable as the skin dries. The lateral line is 
very slender, aifd not more rough to the touch 
than the rest of the fish, when the finger is rubbed 
in reverse; the scales being serrated, occasions 
the roughness. Perhaps the following leading 
characters may be advantageously applied to this 
fish: 

Skin rough, with joint transverse striae across 
the lateral line : nose slightly bifid and crenated: 
above the anterior angle of the eye, two short 
spines: pectoral fin not extending beyond the 
anus: first dorsal fin with the second spinous ray 
very superior in size to the adjoining, and ex¬ 
ceeding them in length nearly half an inch 
when erect, and when reclined, extending as fiir 
as the base of the third ray of the second dorsal 
fin. : ' ' -j < Kf 

This fish is frequently of a beautiful deep rosy 
red on the sides; .the back clouded with brown or 
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cinereous, tinged with red, and occasionally deep- 
brown, bordering on black: the sides of the head 
under the eye, usually red: the under parts from 
the chin to the caudal fin, white: the spine on 
the margin of the operculum of the gills, is 
short: the dorsal fins reddish, the two anterior 
spines excepted: pectoral fins underneath,'orange- 
red, clouded and speckled with dusky and 
brown, the outside paler : the three digits brown, 
tipped with pale red: ventral fins white on the 
outside, pale red within: the anterior half of the 
anal fin is white, the rest bright.orange-red: the 
caudal fin is mostly red, with a little mixture of 
dusky, and is a trifle forked when spread: the 
ridge of the back on each side the dorsal fins, 
strongly serrated. 

The number of rays in the fins, are, dorsal 9~ 18; 
pectoral 10; ventral 6; anal 18. 

This species is taken in great abundance on the 
western coasts, where it is generally supposed to 
be the Red Gurnard, though usually confounded 
with others under the provincial name of Tub. 
It rarely exceeds fifteen or sixteen inches in 
length. Is frequently taken by bait, fishing for 
Whiting, as well as by the shore-nets; and as it 
is subject to go much variation in the colour, 
those of the darkest kind, with very little red on 
the head and sides, have been brought to me for 
i.|ls£inct species; for many in the highest per- 
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fection of colour, appear to be more rosy than 
any other species of Gurnard. In all these va¬ 
riations, the second spine in the dorsal fin, (which 
is much longer than any other, and nearly double 
in diameter), appears to be the best mark of dis¬ 
crimination. 



( 464 ) 


XXVIII. Observations upon the Alveus or Gene¬ 
ral Bed of the German Ocean and British Chan¬ 
nel. 


By Robert Stevenson, Esq.,Civil Engineer, 

_ (Read 2d March 3816J 

In the course of making professional inquiries re. 
garding the impression which the tidal waters of 
the Frith of Forth are making upon some of the 
most valuable properties situated "upon its banks, 
I have been imperceptibly led to compare these 
with other observations that have occurred to me 
in a pretty extensive survey of the coast of Great 
Britain and Ireland. On this subject, involving 
not only an important question regarding the 
Economical Interest of the country at large, but 
also some points connected with the Natural His- 
tory of the globe, I shall lay before the Society 
ydiat occurs to me, in hopes that it may at least 
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have the effect of turning the attention of more 
skilful observers to its further elucidation. 

I am therefore, in this introductory paper, to 
endeavour to prove, that the tidal waters of the 
British Channel and German Ocean, are acting 
upon the coast of this kingdom, and wasting its 
shores, by a constant and almost invariable pro¬ 
gress. This is, perhaps, more or less obvious to 
every one; but I shall here bring it more dis¬ 
tinctly under the notice of the Society, in so far 
as my intercourse with the different parts of the 
coast has afforded an opportunity of observing; 
and shall add such collateral remarks as may oc¬ 
cur in the course of this inquiry. Having in this 
manner established the point with regard to the 
wasting of the shores or margin of the land next 
the sea, I shall, in a future communication, in¬ 
quire into the cause of this wasting, and endea¬ 
vour to account for it. Without supposing it to 
proceed from an increase of the waters of the ocean, 
or to depend upon any adventitious circumstances 

connected with the natural state of the tides, I 

* 

propose to shew that it proceeds from a change 
upon the; level or depth of the alveus, of .general 
bed, of the German Ocean and British Chan¬ 
nel. ;, ‘ 

It would open a field of inquiry too widely ex¬ 
tended, to enter upon the evidence of the water 
of the, ocean having, in former ages occupied a 
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much higher level than it now does. As already 
said, I am only at present to trace the encroach¬ 
ing or wasting effects of the sea upon the land. 
In doing this, I shall begin with the shores of the 
Frith of Forth, and then proceed northward along 
the eastern coast to the Moray FrithJ Caithness, 
and the Orkney and Shetland Islands; next slight¬ 
ly notice the Lewis, and the western parts of Scot¬ 
land ; and then turn my attention to the eastern 
shores of England, and to the British and St 
George’s Channels. From the extent of coast 
just alluded to, it will be obvious, that I can take 
but a very slight and partial view of the effects 
of the sea upon the shores at particular bays and 
creeks, which might deserve further illustra¬ 
tion. 

The wasting operations of the sea are not con¬ 
fined to the more exposed parts of the coast, but 
are observable in our most sheltered seas, up¬ 
on both sides of the Frith of Forth westward, 
or above Queensferry, where the shores are de¬ 
fended on all sides from the violent attacks of the 
sea in stormy weather: Even in this narrow pait 
of the Frith, we find that the land is gradually 
washed away by the tides, as, for example, at 
Lord Dundas’s estate at Grangemouth, and till 
the southern shore by the estate of Kinuicl and 
the Earl of Hofetoun’s lands, to Queensferry, 
at which place the track of the public road is now 
literally within sea-mark, although at no great 
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distance of time it was defended from the sea by 
a tract of land. The same remarks are strictly 
applicable to the shores on the northern side at 
Culross, and along the estates of Sir Robert Pres¬ 
ton and Lord Elgin, and all the way to North 
Queensferry. From an inspection of the charts 
of the coast, it will appear, that these effects are 
not likely to have been produced from any parti¬ 
cular exposure, as this part of the Frith is com¬ 
pletely land-locked, and is otherwise well sheltered 
from storms. These appearances would therefore 
seem to imply a change upon the level of the 
ocean, occasioning an overfilling of the various in¬ 
lets of the sea. 

Below Queensferry, or to the eastward of it, Linlithgow, 
these effects are perhaps' still more remarkable. 

On the southern side of the Frith at Barnbougle 
Castle, the seat of the Earl of Rosebery, in for¬ 
mer times there was a lawn of considerable ex¬ 
tent on the eastern front, and on both sides of the 
castle: This lawn is now completetly washed 
away by the sea, and it has long since been 
found necessary to erect a bulwark for the safe- 
, ty of the castle, which is rapidly approaching to 
an insulated state, so that the Noble Proprietor 
has in some measure been under the necessity of 
building a new mansion-house upon a more ele¬ 
vated situation, Tracing the same shore,' along' Shireof 
the rocky boundary of Granton and Royston, to Emnburgb. 
Wardy and Newhaven, we are no less struck with 
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the powerful effects of this element. Between 
Newhaven and Leith, where the subsoil consists 
of strong clay overlaid by a deep cover of alluvial 
matters, it is in the recollection of some old fisher¬ 
men still living, that an extensive piece of Link 
ground or Downs existed in front of the lands of 
Anchorfield and along these shores, on which they 
used formerly to dry their nets, and which is now 
entirely washed away. From the fishing village 
of Newhaven to Leith, the direct road was along 
shore on the northern side of Leith Fort; but the 
road being now carried wholly away, and the sea 
having penetrated considerably into a field on the 
eastern side of the houses of Anchorfield, the car¬ 
riage ftroad takes a circuitous route by another 
way ; and there is reason for believing, that at a 
former period the land here had extended, pro¬ 
bably as far to the northward as the Martello 
Tower or Black Rocks. 

Of the wasting effects of the sea on the shores 
of the shire of Edinburgh, some striking proofs 
are adduced, and others may be drawn from 
Maitland’s History of Edinburgh, in which he 
speaks of a tract of land on both sides of the 
Port of Leith, which has now wholly disappear 
ed. In particular, at Newhaven, a village which 
appears to have been established in the beginning 
of the 15th century, by King James the IV., who 
there caused a harbour to be constructed for the 
reception of vessels, and a dock-yard or arsenal, 
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with rope-works for building and fitting out ships, 
the remains of which, as also of a.glass and salt work, 
were visible in 17 dO, when Maitland wrote. 
He mentions, also, that the great ravages of the sea 
upon the coast, between Leith and Musselburgh, 
have occasioned the “ public road to be divers 
times removed further into the country, and the 
land being now violently assaulted by the sea on 
the eastern and northern sides, all must give way 
to its rage, and the Links of South Leith probably 
in less than half a century will be swallowed up.” 
It is also well known, that this process has in no¬ 
wise abated, as the road alluded to has of late years 
been again and again removed from the sea, and 
is now in some places defended by bulwarks of 
stone, to preserve the present line. Even the 
New Baths erected but a few years since at a con¬ 
siderable distance from the high-water mark, have 
now barely the breadth of the high-way between 
them and the sea, .which has overthrown the bul¬ 
wark or fence in front of these buildings, and is 
now acting upon the road itself. 

Proceeding along the southern shores of the 
Writb of Forth from Leith to Berwick-upon- 
Tweed, many instances are afforded of the waste 
of the land by the sea. The shores near Mussel¬ 
burgh, at Morison’s Haven, and Prestonpans, have 
suffered greatly from the sea. An instance of this 
is remarked of the link-ground or downs of the 
' former place, where James, Duke of Albany and 
vql, n, H h 
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York, when he resided at Pinkie House in that 
neighbourhood, used to take the amusement of 
golf; but now these extensive grounds are almost 
entirely swept away. The Earl of Wcmyss’s 
lands of Gosiord, Gullenness, and all the shores 
extending from Dirleton Common to North Ber¬ 
wick, the Earl of Haddington’s lands of Tyning- 
ham, Dunbar, Broxmouth, Dunglass, to St Abb’s 
Head, Eyemouth, and the River Tweed, all bear 
the marks of wasting. To enter into particulars 
as to the appearances upon these shores, would be 
prolix, and perhaps uninteresting: But at all of 
them, I have been eye-witness to the rapid waste 
of the land, and the progressive encroachment of 
the sea. 

If we turn our attention to the northern shores 
of the Frith of Forth, we shall find instances of 
the same kind no less remarkable. Of these may 
be mentioned the shores at the estates of the Earls 
of Moray and Morton, and Mr Ferguson of Raitb, 
the damage done to numerous properties bounded 
by the sea, at the towns of Kirkcaldy and Dysart, 
and the very remarkable and fantastic appearance 
of the rocks, produced by t^e wasting effects of 
the sea, along the shores in the neighbourhood 
of Wemyss Castle; indeed, all the towns from 
Methil to Fifcncss, particularly the Flic, Wester- 
Anstruthcr and Crail, have suffered by the en¬ 
croachments of the sea, which, in some instances 
in this quarter, has also taken away parts of the 
public roads, thrown down the inclosures of gar- 
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dens and fields, laid waste the piers, and even 
undermined and carried away dwelling-houses. 
In the parish of Grail, some slender remains of 
a Priory existed so late as the year 1808, which 
are now washed entirely away, with its ancient 
gardens, &c.; but the adjoining grounds still 
retain the name of the Croft Lands of the 
Priory. The point called Fifeness, affords an¬ 
other proof of the desolating effects of the sea 
upon the land. The section of the coast here 
exhibits strata of a very soft and friable sand¬ 
stone, with ironstone and shale. This section 
I have distinctly traced between Fifeness and 
the Carr Rock, which lies about a mile and a 
half off Fifeness: the whole distance between 
it and the shore forms a tract of shoals and 
half-tide rocks; and as this series of rocks, so 
easily worn away by the sea, can again be traced 
near ICingsbarns, at the opposite side of the bay, 
it seems extremely probable, that, at no very 
distant period in the history of the globe, this 
space between the Carr Rock and the land of 
Fifeness, may have consisted of firm ground. 
Along the shores of Balcomie and Cambo, be¬ 
longing to the Earl of Kellie, and the estate of 
Pitmilly, considerable sums have been expended 
in building and re-building fences against the en¬ 
croachments of the sea j and, indeed, many of the 
proprietors along the shores of the Frith of Forth, 
finding this an endless task, have, for the present, 
given it up as a hopeless case. At St Andrew’s 

H'h 2 
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the famous castle of Cardinal Beatoun, which is 
said originally to have been at some distance from 
the sea, now almost overhangs it; and, indeed, 
this fine ruin must ere long fall a prey, to the 
waves: from St Andrew’s, northward to Eden 
Water and the River Tay, the coast presents a 
sandy beach, and is so liable to shift, that it is 
difficult to trace the changes it may have under¬ 
gone. It is certain, however, that within the last 
century, the sea has made such an impression up¬ 
on the Sands of Barry, on the northern side of the 
Tay, that the light-houses at the entrance of that 
river, which were formerly erected at the southern 
extremity of Button-ness, have been from time to 
time removed about a mile and a quarter farther 
northward, on account of the wasting and shifting 
of these sandy shores, and that the spot on which 
the outer light-house stood early in the seventeenth 
century, is now two or three fathoms under water, 
and is at least three quarters of a mile within 
flood-mark . These facts I state from information 
obligingly communicated to me by George Clark, 
Esq. Master of the Trinity-House, Dundee, from 
the records of that corporation. From the Tay 
ail the way along the coast of Forfar and Kincar¬ 
dine to Stonehaven, the shores exhibit rocks of sc- 
, condary or newer formations, as sandstone and 
breccia, &c. and here the effects of the sea are in 
many places very perceptible: particularly about 
JW# a mile to the westwardof the town of Ar- 
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broath, where the public road bounds the sea 
shore. Within the last thirty years, the Trustees 
for the highways have been under the necessity of 
removing the road twice within the fields; and this 
operation it has now become again necessary to re¬ 
peat, for the safety of the traveller. The shores 
of the estate of Seaton in this neighbourhood, and 
the Earl of Northesk’s estate of Aithie, including 
the promontory called the Redhead, exhibit the 
most unequivocal marks of decay from the same 
cause; and on a very slight inspection, the conti¬ 
nued progress of disintegration is deducible from 
the appearance of the shores at Montrose, the 
North Esk river, Johnshaven, Dunottar Castle, 
and the bay of Stonehaven. From thence along 
the shores of Aberdeen and Banffshire, with little Aberdeen 
exception, the coast consists either of extensive Ban® 
tracts of sand or of primitive rocks, as granite, 
porphyry and serpentine. The shifting nature of 
the sands, which, when dry, have been blown in¬ 
land, and have covered nearly the whole parish of 
Furvie, belonging to the Earl of Errol, necessarily 
prevents the effects of the sea from being so easily 
traced as upon the softer kinds of rocks, or on al¬ 
luvial grounds; and although these rocky shores 
do not yield so readily to the impulse of the waves, 
yet even the granite itself cannot withstand the 
continued force of the sea, which here rolls its 
surges upon it, in north-easterly gales, with un¬ 
interrupted violence, all the way from the coasts 
h h 3 
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of Lapland and Norway. We are not, therefore, 
so much surprised to find incisions made into the 
hardest rocks, exhibiting such extraordinary ca¬ 
vities as the Bullers of Buchan, and other striking 
appearances on this coast near Peterhead, as to ob¬ 
serve its destructive effects upon the more shelter¬ 
ed shores of the Frith of Forth, formerly described, 
or those of the Moray Frith, which we are now 
approaching. 

Elgin. After passing the river Spey, the rocks on the 
shores belong to the sandstone or coal formation, 
and here again the wasting effects of the sea be¬ 
come more apparent. At the ancient town of 
Burghhead, an old fort os establishment of the 
Danes was built upon a sandstone cliff, which, 
tradition says, had a very considerable tract of 
land beyond itj but it is now washed by the 
waves, and literally overhangs the sea. Between 
* Burghhead and Fort George, a space of about 
twenty-five miles, the coast is one continued bank 
of sand, which has undergone very great changes 
from the blowing of extensive sand-banks, that 
has buried several hundred acres of the estate of 
Cubin, and covered many houses; nor have the 
ravages of the sea been less felt than those of the 
sand-flood in this quarter, as the old town of Find- 
horn was destroyed by the sea, and the site of it 
anT** * s now overflowed by every tide. At Fort George, 
Cromarty, the encroachments of the sea are likely to produce 
considerable damage upon the walls of the fort, 
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Some of the projecting bastions, formerly at a dis¬ 
tance from the sea, are now in danger of being 
undermined by the water ; and it has been found 
necessary to construct a kind of chevaux de frise, 
to break the force of the waves before they reach 
the wallss The same remarks regarding the de¬ 
structive effects of the sea, are also applicable to 
the shores of the Frith of Dornoch, and more shel¬ 
tered Frith of Cromarty, and the great basin above 
Fort George, and even of Loch Beauly. The 
coast of Caithness, the islands of Orkney, and the 
southern parts of Shetland, consist chiefly of sand¬ 
stone rocks, and from their great exposure to the 
sea, it is no wonder that they appear in many 
places to be rapidly wasting. In Orkney it de¬ 
serves particularly to be remarked, that the Start 
Point of Sanday, which is now formed into an 
island every flood-tide, was, even in the recollec¬ 
tion of some old people still alive, one continuous 
tract of firm ground ; but at present, the channel 
between Sanday and the Start Island, as it is now 
called, is hadRy left by the water in neap tides; 
.and-since a light-house was erected upon this 
Point about ten years ago, the channel appears to 
have worn down at least two feet. It woi|ld in¬ 
deed be an endless task, to enter into minutias re¬ 
garding the waste observable upon the western 
coast of Scotland, including the shires of Suther¬ 
land, Ross and Inverness, although defended from 
the heavier breach of the; Atlantic Ocean, by the 
h h 4 
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Chain of Islands, consisting of the Lewis, Harris^ 
Uistand Barra, extending about ] 20 miles in a north¬ 
eastern and south-western direction, and commonly 
called the Long Inland, while the Isle of Sky and the 
Argyleshire coast are sheltered by the Western He¬ 
brides, including the Great Islands of Mull, Jura, 
and Isla; yet even in the most sheltered places of 
this coast, as we have seen of the Friths of Forth 
and Moray, the sea in many places is rapidly 
wasting the shores. These effects, however, are 
not less obvious on those islands which are ex¬ 
posed to the direct breach of the Great Western 
Ocean, as, for example, on the western shores of the 
the Lewis and Uist Islands. In Uist, particularly, 
the sea has overrun considerable tracts of land, 
forming every tide extensive pools’and many ford¬ 
able channels. The extensive low link grounds, 
and all the sandy shores of these Western Islands, 
and also of Orkney and Shetland, consist almost 
wholly of broken or pounded shells, thrown up in 
the first instance by the sea, and afterwards blown 
by the winds upon the land. * 

All along the coast of Galloway, and shores of 
the shires of Ayr, Renfrew, and Bute, the wasting 
effects of the sea are no less remarkable. In Loch 
Ryan, for example, the whole verge of the land 
round the Loch is visibly wasting, and the margin 
of the sea is extending outwards. At the town of 
Stranraer, the houses along the shore had formerly 
gardens, between them and high-water mark, but 
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of late years, the inhabitants have been under the 
necessity of erecting bulwarks, to secure the walls 
and approaches to their houses. At the village of 
Kirkcolm, a neck of land called Scar-Ridge, ex¬ 
tended into the loch about half a mile, on which 
cattle used formerly to graze, which is now nearly 
washed away, and in high tides is laid wholly un¬ 
der water. Observations of a similar nature oc¬ 
cur on various parts of the shores of the Frith of 
Clyde, where they strike the mind with more force 
than perhaps in any other part of the kingdom ; 
for here the shores are not only comparatively 
well sheltered, but the tides are so languid as to 
rise only from nine to eleven feet perpendicular, 
while the corresponding tides on the eastern coast 
of Great Britain, rise from fourteen to sixteen 
feet. 

Observations upon the wasting of the land by 
the encroachment of the sea, might, with great 
propriety, be made upon the shores of Ireland, of Ireland, 
which I have seen many instances on the western, 
northern and eastern coasts, from Loch Swilly, in 
the county of Donegal, to the Tusker Rock, off 
the coast of Wexford. But, without enlarging 
upon these shores, we shall now turn our attention 
to the coast of England/ which, with the opposite 
shores, of Holland and France, form the apices of 
the German Ocean and British Channel. From 
the more soft and yielding matters of which these 
shores are formed^ particularly those of England, 
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which are at the same time exposed to the violent 
attacks of the sea in storms from the north-eastern 
and south-western directions, the wasting effects 
of the sea are altogether so very remarkable, that 
it may in general'be affirmed that these shores are 
in a progressive state of decay. Beginning with 
the north-eastern coast, examples of this will sug¬ 
gest themselves to the recollection of those who 
are acquainted with the shores of Northumber¬ 
land, Durham and Yorkshire, as at Holy Island, 
for example, and the shores near Bamborough 
Castle, where the sea has mqjle considerable in¬ 
roads upon the land. Tynemouth Castle, situated 
at the entrance of the river Tyne, which now, in 
a manner, overhangs the sea, had formerly a con¬ 
siderable extent of land beyond it; Tynemouth 
Head being composed of a soft sandstone, is gra¬ 
dually worn away by the action of the sea and the 
effects of the weather, and every season it falls down 
in such quantities, that the degradation is quite 
observable to the inhabitants of the town of Tyne¬ 
mouth. Upon the southern side of the entrance 
to the river Tyne, many acres of land have been 
washed away from the extensive ebb called the 
Middens: the same thing has happened along the 
whole shores of the county of Durham, particu¬ 
larly between the rivers Tyne and Weir, where 
the coast is chiefly composed of a soft friable lime- 
: stone'; and indeed the land is obviously in a state 
of waste all the way to the Tees. Here the an- 
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cient borough of Hartlepool presents a wonderful 
example of the encroachment of the sea:*‘it is 
built upon a projecting point of land, which is 
fast approaching to the state of an island. Part 
of the borough lands are every season disappear¬ 
ing, and the tide now flows within the gates of 
the town. The wasting effects of the sea on the 
soft friable stone of the isthmus on which the 
town of Hartlepool stands, is altogether so strik¬ 
ingly remarkable, that it seems curious and high¬ 
ly interesting to the eye of a stranger. On the 
southern side of th^great sand-banks forming the 
-mouth of the Tees, we enter upon the coast of 
Yorkshire, which extends to the estuary of the Yorfafe, 
River Humber, being upwards of a hundred miles. 

This coast consists chiefly of sandstone and chalk- 
hills, and in many places exposes a precipitous face 
to the sea, which is acting upon it, and in general 
producing its rapid destruction; of this, many ex¬ 
amples are familiar to those on the spot, parti*, 
cularly in the neighbourhood of Whitby and Scar¬ 
borough. For a few miles both on the northern 
and southern side of Flamborough-head Light¬ 
house,- the section of the coast is almost perpendi¬ 
cular, and consists of chalk, intermixed with por¬ 
tions of clay. , At the eastern extremity, or pitch 
of the head, the .chalky cliff is about seventy feet 
in height: from this point the coast declines all 
the way to , the Town of Bridlington, and from 
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thence to Dimblington Cliff, hear the entrance to 
the Humber, it is a low sandy shore. From what 
has been already stated of the effects of the sea 
upon the hard or more compact shores of Scot¬ 
land, it is easy to imagine what its operation must 
he on the line of coast just described. Accord¬ 
ingly, the inhabitants at Flamborough-head, and 
indeed all along the Yorkshire coast, are too often 
kept in mind of this, by the removal of their 
land-marks and inclosures; and there are many 
traditions of churches, houses, and whole fields 
having been overrun by the sea in the neighbour¬ 
hood of Hornsea, Kilnsea, and the Spun? Point on 
the northern side of the Humber. The widely ex¬ 
tended mouth of this estuary, and the manner in 
which it is cumbered with sand-banks off the 
coast at Clea and Saltfleet in Lincolnshire, and in¬ 
deed the appearance of the coast all the way to 
Boston, shews that much of the land has been 
swallowed up or overrun by the sea; of which 
there are many striking proofs, both of ancient 
and modern occurrence. 

The same remarks are also applicable to the 
great ebb, called the Wash, forming the entrance 
or navigation to the harbours of Boston and Lyne. 
Here, it would appear, that the sea has made a 
breach through the chalk hills, which are ob¬ 
servable on each side of the Wash, in the coun¬ 
ties of Lincoln and Norfolk, where it is obvious, 
that the land has at one time extended further in- 
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to the sea, and is at present undergoing the pro¬ 
cess of actual waste. Perhaps evidence of this, 
may also be drawn from the works of William of 
Malmesbury, who represents the whole of the 
Fens of Lincoln to have been in a state of high 
cultivation in the eleventh century. But certain¬ 
ly a most unequivocal proof of this is afforded 
from the discovery by Sir Joseph Banks and Dr 
Joseph Correa, mentioned in the Bpth volume of 
the Philosophical Transactions, of the remains of 
a submarine forest on this coast, now several fa¬ 
thoms under water, where the roots, boles and 
branches of trees, particularly of the birdi, of 
large size, were observed: from the account of 
the fishermen of this coast, these appearances are 
to be seen for many miles along the shore, in the 
form of a range of small islets; and trees have 
been often found, the timber of which was so 
fresh, as to be fit for economical purposes. The 
inhabitants of the country likewise represent, that 
at one time the parish-church stood greatly within 
the present sea-mark, and that the walls of houses, 
of a former village, have been seen at low ebbs j 
and they allege, that even the clock of the present 
parish-church, is the same that was in the church, 
the foundations of which are now overflowed., It 

, ' Lincoln* 

seems therefore probabie, and indeed it is,of the 
greatest importance to the drainage of this tract 
of country to know, that the present state of the 
Fen Country arises from the encroachments of the 
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sea, occasioned by the silting or filling up to a 
certain degree of the alveus or bed of the German 
Ocean, rather than from the gradual retreat, or 
, subsiding of these waters; and that the sea, not¬ 
withstanding some anomalous instances of recess 
sion,which shall afterwards be noticed, is invariably 
trenching upon the land. In exploring and com¬ 
paring the present with the ancient state of our 
shores, we cannot enough lament the inaccu¬ 
racy of the older maps and charts of our coast; 
and every one must rejoice at the prospect this 
country has, of soon possessing maps founded on 
the “ Trigonometrical Survey of Great Britain,” 
now in progress, under the direction of the Board 
of Ordnance. This great national work, will en¬ 
able future generations, with accuracy to appre¬ 
ciate and compare, the effects which we' are how 
describing. 

Proceeding southward, we next traverse the 
Suraikaua coast of Suffolk and Essex, where numerous in- 
stances occur of ravages which the sea is making 
upon the shore: It has already been ascertained, 
that the sand-banks of Yarmouth Roads have, of 
late years, considerably altered, and that the depth 
of water is, upon the whole, lessened, a circum¬ 
stance most severely felt by the mariners on this 
part of the coast, and indeed all the way to 
the Thames, the entrance of which is now so 
much encumbered with deposited matters, in the 
form of sand-banks, as to render that navigation 
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extremely difficult, irksome and hazardous. Some 
pretty extensive additions have also been made 
to the land in this neighbourhood, at the junc¬ 
tion of the rivers Aide and Butley, in the great 
gravelly beach which extends no less than about 
eight or ten miles in length, varying in breadth 
from a few hundred feet to about a mile; and 
similar appearances are to be found on this coast, 
as at Harwich, near the confluence of the ri¬ 
vers Stour and Ipswich, where a considerable 
addition has been made to the land on the 
southern side of Landguardfort: yet these, and 
other examples of the same kind, are trifling, 
in proportion to the astonishing effects of the sea 
in destroying the land in this very neighbourhood. 

Near Leostoffe, Dunwich, and Addborough Castle, 
on the Suffolk coast, the sea is daily making im¬ 
pressions upon the land, which is apparent to the 
observation of every one acquainted in the slight¬ 
est degree with that coast, and is at some places 
severely felt by the proprietor, or even by the te¬ 
nant during the short endurance of his lease-hold. 

At the Naze Tower, near Walton, and indeed all 
along the coast of Essex, the same appearances are 
no less obvious. Crossing the numerous sand- Kent - 
banks and shoals which greatly encumber the 
mouth of the River Thames to the Kentish 
coast, we are every where presented with instances 
of the degradation of the land by the encroach¬ 
ment of the sea. From Sheerness along the 



484 ON THE BED OF THE GERMAN OCEAN 

shore of the Isle of Sheppey, and from the en¬ 
trance of the River Swale to Margate and Rams¬ 
gate, at various places, very large portions of the 
chalky cliffs are continually giving way to the 
sea. At Sheppey Island, Thanet and Sandwich, 
there are proofs of the land gaining somewhat up¬ 
on the sea: of this, the Goodwin and other sand¬ 
banks may also be considered as examples; but 
these cases, arising from the shape of the coast, 
and the set of particular currents of the tide, are 
rather so many evidences of the silting up of the 
alveus or bed of the ocean, and shall be afterwards 
alluded to as proofs of the consequent tendency of 
the sea to overflow its banks. But to continue, it 
may further be noticed, that the Streets of Deal 
are often laid under, water, and houses there have 
occasionally been washed down by the sea \ and, 
indeed, the wasting .effects are very striking all 
along this coast, and the opposite shores of France, 
the Netherlands, and Holland. 

At Romney Marshes, in the British Chan¬ 
nel, labourers are constantly employed attending 
and repairing the fences and sea-dikes of these 
low shores. On the precipitous shores from Deal 
to Dover, Folkstone and Hithe, large portions of 
the chalk cliffs are frequently undermined and 
carried away *, particularly at the South Foreland 
and Cliffs of Dover, where I happened to witness 
the effects of the recent fall, some years ago, of 
an .immense quantity of these extraordinary chalk 
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cliffs, the ruins of which appeared to cover several 
acres of ground, and must have contained many 
thousands of tons. A fall of this kind, near 
Beachyhead, on the Sussex coast, is noticed in a 
paper by Mr Webster in the Transactions of the 
Geological Society: the portion which gave way 
extended 300 feet in length, and-was 70 or 80 
in breadth; a clergyman who happened at the 
moment to be walking on the spot, observing the 
ground giying way, had just time to escape when 
the whole fell with a dreadful crash. Shoreham 
and Brighton also afford many examples of- this 
kind, particularly the latter, “ where a whole 
street- has within these few years fallen into the 
sea.” In the same manner, the opposite coast of 
France is understood to be acted upon; and the 
numerous Islands lying off that coast and the 
coasts of Germany and Holland. I might also 
extend these observations to the shores of Hamp¬ 
shire, Dorset, Devon, Cornwall, particularly to 
the Isles of Wight and Portland, and the Scilly 
liands; ■ the wasting of the land, and the en¬ 
croachment of the sea, being every where remark- ' ' 
able,, and, always in proportion to the nature of the 
strata or rocks composing the coast, whether allu¬ 
vial, cfealk, limestone, sandstone or granite. 

Nor are these effects of the sea confined!to the 
shores of the German Ocean and British Chan- Channels, 
nel; for the wasting of the land is no less remark¬ 
able in St George’s Channel and the Irish Sea, in- 

VOL 11. . ii 
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eluding the coast of Ireland on the one side, and 
on the other, the shores of Wales, Lancashire, , 
Westmoreland, and the counties of Dumfries, 
Kirkcudbright, &c. where neither the rocky coasts, 
and exposed situations of the Islands of Anglesea, 
Man, Copland, Craig of Ailsa, and the Islands of 
Cumbrae, nor the sheltered and alluvial shores of 
* the Bristol Channel, are exempted. A striking 
example of this has been obligingly communicat- 
SwsMey. e£ i to me by Charles Stokes, Esq. Secretary of 
the Geological Society, which occurs off Swansey, 
where the receding tide exposes a large deposite 
of. trees, within 60 yards from high-water mark. 
The encroachment of the sea upon the Welch 
coast, is briefly noticed by Arthur Aikin, Esq. 
in his interesting Journal and Mineralogical Tour 
, plough North Wales, p, 229 . &C. in whichibe 
enumerates several examples of this along the 
broken and irregular shores between the Severn 
ISSSik an d the Mersey. Even the granitic coast at Du¬ 
blin Bay, and indentations of the sandstone shores 
at Liverpool and Lancaster, and the more extensms 
Trith^ frith of the Solway, are also subject to the un¬ 
varying destructive effects of the sea upon the 
land. 

Were proofs of the generality of the wasting 
effects of the sea upon the land to he taken from 
(,■ foreign countries, we should find them no less 
^ ; striking. ; Whether we look to those coasts and 

islands which are washed by the expanse of th 
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Atlantic Ocean, or consider the more sheltered 
shores, as those of the Adriatic, we shall find an 
almost invariable tendency to the enlargement of 
the margin or boundary of the sea. 

Observations to this effect have been obligingly 
communicated to me by a gentleman resident at 
the island of Granada, who is also well acquaint¬ 
ed with Barbadoes, and all the West India islands 
to sea-ward, commonly called Leeward IslandSi 
On several 'of these he states, that the sea is 
making a visible impression, and particularly men¬ 
tions, that, of late, one side of a street in the town 
of Granville, in the island of Granada, has been 
washed away by the sea. 

A gentleman who visited the city of Venice and 
the shores of the Adriatic in the summer of 1816, 
writes^me, that the Venetians believe, and confi¬ 
dently assert, that their ancient city, founded about 
1400 years since, must by this time have been al¬ 
most entirely washed away and laid in ruins by the 
increasing advancement of the sea, had it not been 
pfotected and defended by a great mole or sea-wall 
and embankment, which became necessary and has 
now been erected about eighty years. Any parti* 
eular description of this mole is perhaps abstract^ 
more a matter of interest to the engineer than to the 
geologist; but from the magnitudeof the work, and 
the direct purpose-to which it is applied, it is pre¬ 
sumed,, that, ev@n faere^its generafoutlipe piaybe 
given, as affording some, additftqaal interest to the 
i i 2 ■ " 
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subject. This great work is situate about fifteen 
miles southward from the city of Venice, is built 
across part of the apex of the Adriatic Sea, and is 
almost three miles in extent. In part of its course, 
it is carried through a morass, from L’Isle de 
Chiusa on the west, along L’Isle de Murasse to 
the Bocca di Porto on the east. The depth of 
the foundations of this stupendous work varies 
according to the nature of the bottom, and the 
depth of the water, which at some places is said 
said to be sufficient to float a frigate quite close 
to the wall. The masonry terminates in a wall of 
about ten feet in height, with a walk of four feet 
in breadth, forming its thickness at the top, front 
which this immense wall and 1 embankment is seen 
to slope and fall majestically into the Adriatic. 
This proud monument of Venetian greatness^which 
interrupts the natural current of the water, is the 
scene of great contest, in stormy weather, between 
the fury of the waves and the obstinate gravity 
of the ponderous materials of which the greater 
part of it is composed, and which are also firmly 
cemented together with Puzzolano-mortar. The 
sloping face of the wall in some places extends fif¬ 
ty feet in breadth to the water’s edge of solid ma¬ 
sonry, beyond which is an irregular stratum or 
heap of mound stones, consisting of large loose 
blocks, which are notwithstanding at times set in 
motion, and the smaller pieces thrown over the 
wall by the waves. 
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Without further examples, however, we may 
for the present venture to assume, that the disin¬ 
tegrating and wearing effects of the waters of the 
ocean are general. Whether we contemplate 
them upon the land by the immediate and power¬ 
ful impulse of the waves at the base of a rocky 
shore, or, with the elegant and profound-illustra¬ 
tor of the Huttonian Theory, trace it in the form 
of rain, rills and torrents, in the higher regions, 
we shall find its effects all tending to one unvary¬ 
ing principle, producing the degradation of the 
land, and consequent tendency to filling up at the 
bottom of the sea; while, .at the same time, from 
the magnitude and extent of the surface, and other 
occult causes, we are not aware of the elevation 
of its level in any sensible degree. Nature seems 
to have created a kind of compensating power to 
counterbalance the seeming conflict of the ele¬ 
ments of Earth and Water : for while the ocean 
appears to be extending its surface, it seems also 
probable that the quantity of its waters are upon 
the whole lessened, and that part of them under¬ 
goes a complete and permanent change of form 
after the process of evaporation; and that the 
earthy particles continually accumulating at the 
bottom of the sea, have a direct tendency not only ■ 
to preserve a uniform level, but even in some in¬ 
stances to make the water overrun what we have 
been accustomed to consider its boundary. If we 
attentively inquire into the generality of the wast¬ 
ing effects of the sea upon the margin of the land, 
i iS 
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it will perhaps appear, that the instances in which 
the sea can be considered as just taking a portion 
of land from one part, while it adds in like propor¬ 
tion to another part of the coast, will come far 
short of the instances of detrition in all quarters 
of the globe. 

Having now pointed out, from actual observa¬ 
tion on about one-half of the coast of Ireland, and 
on all parts of the shores of Great Britain, from 
the Scilly Islands to Unst, or northmost of the 
Shetland Islands, That the land, on the mar¬ 
gin of the sheltered bays and friths as well as on 
the most exposed promontories and open shores, 
is undergoing the process of waste and decay 
from the impulse and action of the sea ; I shall 
in a future paper, with the indulgence of the So¬ 
ciety, endeavour to shew that the Cause of this 
effect, particularly on the shores of the German 
Ocean and British Channel, is, in a good measure, 
owing to the immense quantity of debris which 
must be accumulating, at least to a certain depth, 
in the bottom of the ocean. 
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XXIX. Geological Remarks on the Cartlane Craig . 


By Dr Macknight, 


(Read 1 2ih February 1814. J 


It is remarkable, that amongst the phenomena of 
the mineral kingdom, on which the two geologi¬ 
cal theories now in discussion, have been founded, 
there should be so many that do not admit of an 
unequivocal or exclusive application to either side 
of the question at issue. A great number of these 
appearances may be explained on the principles 
of both systems, so as to render it a matter of 
doubt with some enquirers,, to which of then} we 
ought to give the preference; nor is there per¬ 
haps a single fact yet observed, which is acknow¬ 
ledged on all sides as possessing distinctly the cha¬ 
racter of what may be called an experimentum 
cruets, to decide the faith of mineralogists. 

i i 4 
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Of the former description here alluded to, I 
have lately found a striking instance, in the Cart- 
lane Craig, which is a vast chasm, in the sand¬ 
stone formation, above Lanark, traditionally cele¬ 
brated as one of the places where the heroic but 
unfortunate Wallace concealed himself from 
the search of the English. It is evidently form¬ 
ed by the under side or projecting shoulder of a 
round backed mountain-mass, somehow detached 
from the body or upper part. The general line 
of this enormous and singular rent, which runs 
nearly in the direction of N. E. and S. W., is 
that of the segment of a circle, sweeping to a 
distance of at least three-fourths of a mile from 
the one extremity to the other. Its greatest 
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The whole extent of'the Cartlane Craig, along 
its edges and steep faces, particularly on the low¬ 
er side, is richly fringed and beautifully clothed 
with plantations and brush-wood, so as to exhibit 
one of the finest and most romantic pieces of 
natural scenery, that can be imagined. In spite, 
however, of this covering, and of the waste 
which must have gone far in the course of ages, 
to disfigure the face of the rock, and destroy the 
traces of its fracture, the more remarkable fea¬ 
tures of this extraordinary mineral appearance, 
are still discernible on the slightest inspection. 
It presents a succession of projecting and re¬ 
entering angles, reaching from the top to the bot¬ 
tom of the solid front, which are most distinctly 
observed towards the centre or highest part: each 
projection on the one side having its correspondent 
recess on the other, and the opposite faces or 
edges of the disrupted strata shewing their origi¬ 
nal continuity. 

These circumstances, render it probable, that 
the chasm in question has owed its existence to 
the operation of some cause, not of a slow and 
silent kind, as the wearing of water, or the de¬ 
composition of the rock, hut more sudden and 
violent in its action: and to explain it satisfac¬ 
torily, I -would now propose, as a geological 
problem, of no inconsiderable curiosity and in¬ 
terest. 
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For this purpose, it must be further stated, as a 
part of the description of the Cartlane Craig, that 
nea»the middle of the great fissure, we find the 
channel of the stream crossed, by a mass of green¬ 
stone, or floetz-trap rock, which traverses the 
strata in a direction almost perpendicular to the 
course of the hollow at that place. In the neigh¬ 
bourhood of the greenstone, smaller veins or por¬ 
tions of the same substance may be traced running 
in a similar direction, and exhibiting at some 
places the characters of basalt. The immediate 
connection of these smaller branches or veins 
with the largest mass, is concealed by the soil and 
coppice-wood, and debris in the bed of the water; 
but in the language of the Huttonian School, 
they would he described as shooting from it. 

. : Now, on the principles of the igneous theory, 
the presence of greenstone in the position which 
it occupies here, affords at once the solution re¬ 
quired ; and the Cartlane Craig becomes an 
example on a large scale, of disruption and dislo¬ 
cation produced by a melted or fluid mass, burst¬ 
ing upwards from the bowels of the earth. 

On the other hand, the first part of the descrip¬ 
tion I have given, clearly resolves this phenome¬ 
non into the effect of what is called in the aqueous 
theory, subsidence, of which it possesses all the 
data to form a case. Such an explanation, every 
appearance and circumstance connected with the 
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subject, inclines me strongly to prefer, on the 
following grounds, which I submit with defe¬ 
rence to the observation and judgment of geo¬ 
logists. 

I. Admitting the fusion of greenstone by heat, 
the mass in this case, considered as'a mechani¬ 
cal power, seems totally inadequate to the ef¬ 
fect produced; as it does not exceed a few feet 
in thickness, while the mass of strata displaced, is 
almost a square mile in extent, with a depth of 
at least a hundred yards. 

II. The relative position of- the mass or vein, 
so far as it appears, is incompatible with the sup¬ 
position of its having been the agent in this dis¬ 
placement. Had the greenstone followed the di¬ 
rection of the great chasm, appearing every where 
along the bottom, or in its vicinity, such an in¬ 
ference might have been plausible. But far 
otherwise, as already noticed, it runs almost di¬ 
rectly across the hollow ; so that the fissure which 
has taken place, is nearly at right angles to that 
which the laws of mechanism would teach us to 
expect, from the presumed disruptive force of the :jj 
greenstone. 

* 

III. The strata fractured and separated, exhi¬ 
bit no marks of having been hurst asunder by the 
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power of explosion ; nor indeed any appearance, 
but what would naturally be found, in a case of 
subsidence or desiccation. Those on the upper or 
mountain side, preserve throughout their original 
position, which, with little exception, is almost 
horizontal, with their edges presented to the eye *, 
and they seem to run backwards undisturbed into 
the body of the mountain: while, on the lower, 
or detached side, they have precisely the appear¬ 
ance and inclination which might be expected, if 
they had fallen off or slipped down from the 
higher mass, of which they originally formed a 
part. In confirmation of this hypothesis, it may 
be observed, that the precipitous front on the 
mountain-side, approaches in general much nearer 
to the perpendicular, than on the opposite side, 
which shelves so considerably that I was able, at 
one place, not far from the centre, to clamber 
.from the bottom up to the top. 

IV. Whether the Cartlane greenstone has been 
an eruption froai below, or a deposition from 
above, or in whatever way we may suppose it to 
have been formed •, every thing in the appearance 
and position of the rock, demonstrates, that the 
greenstone itself also, must have originally been 
a part of the great mountain-mass, previous to 
the period of its being rent as we now see it. In 
fact* the greenstone on the one side has evidently 
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been broken off from the opposite, as well as the 
sandstone. If so, the conclusion I have drawn, is 
unavoidable. 

V. To complete the evidence of this explana¬ 
tion, all the circumstances which strike the eye, 
in surveying the neighbourhood of the Cartlane 
Craig, and especially the great declivity towards 
the Clyde, which runs at a level of several hun¬ 
dred feet below, decidedly favour the opinion, that 
the separation of the rocky mass has been occa¬ 
sioned by its sinking on that side, where it had 
been left without support. From the lowest ex¬ 
tremity of the great opening, to the bed of the 
Clyde, at the nearest point, there is a rapid descent 
of half a mile; and the course which the stream 
of the Mouse must have followed along the base 
of the dislocated mass on the outside, had no dis¬ 
location taken place, is too obvious to escape no¬ 
tice at first sight. This apparently original course, 
though unobstructed by the fundamental rock, is 
indeed entirely blocked up by a ridge of con- 
siderable : height, on which the house of Baronald 
stands. It is plain, however, that this ridge has 
been formed only by the debris from the , dis¬ 
located rock filling up the hollow behind it, and 
accumulating in the progress of time; so that the 
water of the Mouse, after having probably been 
collected to some depth, in a large bason, still ex- 
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isting on the north-east of Baronald House, and 
presumed to have been the commencement of the 
original course, had been forced to work its pas¬ 
sage through the present channel, which the dis¬ 
placement of the strata had opened to it, and 
which it has no doubt worn and deepened. 

Such are the reasons which induce me to adopt 
the explanation of this appearance, suggested by 
the principle of the aqueous theory. It may'ab 
so be thought, that the effect of earthquake might 
be taken into account, as assisting the failure of 
support on the lower side. But without insisting 
further on such topics, I leave the solution now 
proposed, to the decision of future observers, 
whom curiosity may afterwards lead to visit a 
scene so remarkably striking and attractive to the 
eye of taste as well as of science. Points, in fact, 
of this nature, will not be decided satisfactorily, 
without the most accurate observation and ex¬ 
perienced judgment, in the progress of geological 
knowledge. 

I have only to add, that the Cartlane sandstone 
may be described as belonging to the class of rocks 
immediately subsequent to grey-wacke, in the 
order of succession. It has in general, all the 
characters of old red sandstone, approaching to" 
grey-wacke j and it occurs alternating with that 
substance, among the undermost strata of the for¬ 
mation, as may be seen in the lower country along 
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the banks of the Clyde above Lanark. The frag¬ 
ments it contains when coarse-grained, are angu¬ 
lar pieces and rolled masses, of quartz, felspar, 
grey-wacke, clay-slate, jasper, flinty-slate, &e., 
often so large, that some of the beds may be re¬ 
garded as conglomerates. But the greater por¬ 
tions of the strata are fine granular, composed of 
quartz, felspar, and mica, minutely aggregated, in 
some varieties without a base, in others with a 
cement of clay ; and the mixture is so pure, as. to 
render these varieties excellent specimens of what 
Professor Jameson is inclined to consider as true 
chemical depositions. Quartzy-sandstone also oc¬ 
curs, with facettes of felspar. 

In this formation, most of the rocks exhibit 
numerous scales of mica. We find in others, 
specks of embedded copper-pyrites. Lime, too, 
frequently appears in the lowest strata, pervading 
the substance of the rock, as a kind of base, or 
penetrating it in the form of cotemporaneous calc- 
spar veins. In the former case, we have what 
may be called arenaceous limestone, which. may 
be found in the bed of the river above Clyde 
Bridge. Veins of heavy*spar sometimes occur. 
The variety of colours in the different strata, seems 
to depend on the greater or less abundance of iron. 

With regard to the trap-rock, of which the po¬ 
sition has been described, its oryctognostic cha¬ 
racters do not exhibit much variety. The great¬ 
est mass, is a compact greenstone, intermixed with 
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calc-spar: the smaller veins approach to basalt, 
with olivine and augite. Other varieties are inter¬ 
mediate between basalt and clinkstone and con¬ 
tain small portions of blackish-coloured clay, to¬ 
gether with calc-spar, crystals of felspar, and little 
shining facettes of hornblende. 

The examination of the Cartlane Craig, will al¬ 
ways interest the mineralogist; and the fatigues 
of Mr Lightfoot, in clambering over its broken 
rocks, were rewarded by the discovery of several 
rare and curious plants. 
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XXX. Account of the Irish Testacea . 


By Thomas Brown, Esq. F.L. S. M. W. S. M. 3L S. &c. 


16^ Bee. 1815J 


SIR, Naas Barracks , Ireland , 

20^/i August 1S15. 

For the information of the Wernerian Society, 
I herewith send, you an enlarged Catalogue of the 
Irish Testacea. You will observe I have made a 
considerable addition to that I sent on the 14th. 
November 1814. 

With the exception of a few species, collected 
in places I have never visited, by persons on whose 
veracity I can depend, they have all come under 
my own observation. 

In the catalogue will be found several new 
species, which have not hitherto been described, 
drawings of which I have annexed. 

VOL. n. K k 
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My residence having Been in situations remote 
from the coast, has prevented me from making the 
list of the marine species more complete. The 
variety to be met with in one day on the beach of 
Dublin Bay and Portmarnock, exceeds any thing 
I ever before witnessed. And it appears to me, 
that the Land and Fresh-water Testacea, are more 
plentiful in Ireland than in England or Scotland, 
as almost every ditch abounds in shells; and I 
have frequently seen old ditches cleared out, with 
a solid mass of decayed shells, from twenty inches 
to two feet thick at bottom. 

I have the honour to be, 

SIR, 

Your most obedient humble servant, 
THO s . BROWN, 

Captain Forfar Regiment 

To Professor Jameson, President^ 
of the Wernerian Society, > 

4’c. 4*0. Sfc* j 
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l. fascicularis. 


2. marginatus. 


3. Isevis. 


1* Balanus. 


2. Balanoides. 


$«. Tintinna- 
bulum. 


ACCOUNT 


OF THE 

IRISH TESTACEA. 


Order I. 

MULTIVALVE SHELLS . 

CHITON* 

Linn. Trans, viii. p. 21. t- l.f. 1.-—Wood, Gen* 
Conch, p. 16. t. 2. f. 6. On oysters from 
Killinehv, Lough Strangford; plentiful. 

Linn. Trans, viii. p. 21. t. 1 . f. 2. — Wood, 
Gen. Conch, p. 21. t. 3. f. 4. Pigeon House, 
Dublin Bay ; plentiful. 

Pennant, Brit. Zool. 4. t. 36. £ 3. Rathgar- 
xnont. Lough Strangford, on oysters; rare. 

LEPAS. 

Donovan, Nat. Hist. Brit. Shells, t. 30. f. 1.— 
Wood, Gen. Con. p. 43. t. 7. £ 3. Dublin 
Bay, Portmarnock, and Killough. 

Donovan, Br. Shells, 36. £ 2.—Wood, Gen. Con. 
44. t. 7* £ X. Pigeon House, Killinehy, 
and Killough. 

Donovan, Brit. Shells, 1.148.—Wood, Gen Con. 
38. t. 6. £ 1, 2. On drifted wood at Howth. 

K k 2 
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4. rugosa. 

5. intertexta. 

6. anatifera. 

1. Dactylus. 

2. Candida. 

3. crispata. 


1. truncata. 

2. arenaria. 

, 3. declivis. 

4# prsetenuis. 


Wood, Gen. Con. 41. t. 6. f. 4.; Donovan 
Brit. Shells, 1.160. L. borealis.—Dublin Bay< 
and Portmarnock; common. 

Donovan, Brit. Shells, t. 36. f. 1.—Wood, Gen. 
Con. 57. t. 9. f. 5. L. verruca. Portmarnock, 
adhering to the Buccinum undatum; rare. 
Donovan, Brit. Shells, t. 7*—Wood, Gen. Con. 
65. t. 11. Fixed to rotten wood at Howth. 

PHOLAS. 

Donovan, Brit. Shells, t. 118.—Wood, Gen. 
Con. 77. t. 13. f. 1, 2, 3. One valve, about 
3\ inches broad, at Howth, by Mr O'Kelly. 
Donovan, Brit. Con. 1.132.—Wood, Gen. Con. 

79. t. 14. f. 3, 4. Dublin Bay, rare. 
Donovan, Brit. Shells, t. 62. & t. 69. P. parva. 
Portmarnock, rare; Belfast Lough, not urn- 
common. 


Order II. 

BIVALVE SHELLS . 

MYA. 

Donovan, Brit. Shells, t. 92.—Wood, Gen. Con. 

90. t. 17. f. 1, 2. Dublin Bay, and Portmar- 
nock ; very common. 

Donovan, *Brit. Shells, t. 85—Wood, Gen. Con. 

91. t. 17. f. 3. Buried in the sand at Bing's 
End, Dublin Bay, and at Portmarnock; com¬ 
mon. 

Donovan, Brit. Shells, t. 82.—Wood, Gen. Con. 
93. 1.18.f. 2, 3. bene. Dublin Bay; and of 
large size in Belfast Lough. 

Donovan, Brit. Shells, t. 176.—Wood, Gen. 
Con. 94. t. 24. f. 7/ 8; 9. Belfast Lough ; 
rare. 
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5. pellucida. (Plate xxiv. fig.l.) Shell oblong-ovate, white, pel- 
Incid, thin, and rather convex; umbo small, 
placed nearly central; posterior side a little 
truncated, and a little turned to one side ; 
anterior side rounded ,* covered with a fine 
transparent olivaceous epidermis ; pretty 
strongly wrinkled concentrically, the wrinkles 
more strong and sharp, and rather rugose, at 
each end ,* the outside is covered with a fine 
waved striae at eacli end, but smooth towards 
the centre of the valves ; from the umbo an 
oblique furrow runs to the end of the ante¬ 
rior slope; in each valve is a spoon-like ca¬ 
vity, sloping downwards, to which the carti¬ 
lage is fixed* Inside of a very'fine pearl- 
aceous hue, and smoothly wrinkled, corre¬ 
sponding with the outside. 

Breadth, inch ; length, fths of an inch. 

Two opposite valves, of different sizes, of this 
shell, were found by Miss Hutchins at Ban- 
try Bay, and are now in the cabinet of Dr 
Taylor of Dublin, who obligingly favoured me 
with them, to describe and draw from. 

6 . margariti- Donovan, Brit. Shells, t. 73.—Wood, Gen. Con. 

fera. 107. t. 23. £ 1, 2, 3 . In the river Slany, 

Ennescorthy, 

7. insequival- Montagu, Test. Brit. 38. Sup. t. 26 . f. 7 .—Linn. 

vis. Trans, viii. 40. tf. 1. f. 6. Dublin Bay, and 
Portmarnock. 

SOLEN. 

* ’ i 

%. Vagina. A striking characteristic of this shell, which has 
not been noticed by any author, is, that the 
epidermis on each valve extends about half an 
inch beyond the valves, on the sides farthest 
from the hinge.—Donovan, Brit. Shells* 
K. k3 
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2 . Siliqua. 

3. Ensfe. 


4, Legumen. 


5. aniiquatus. 

6. vespertinus. 

7- minutus. 


1- Ferroen- 
sis. 


2. donacina. 


& jugosa. 


1.101. S. marginatus.—Wood, Gen. Con, 11$. 
t. 27. f. I. Dublin Bay; plentiful. 

Donovan, Brit. Shells, t. 45.—Wood, Gen. Con, 
118. t, 26. £ 1, 2. Dublin Bay, and Port* 
marnock; 'very common. 

Donovan, Brit. Shells, t. 50.—Wood, Gen, Con. 
122. t. 28. £ 1, 2. Dublin Bay, and Port- 
marnock ; common. 

Donovan, Brit. Shells, t. 58.—Wood, Gen. Con. 
124. t. 28. £ 4, 5. Dnblin Bay, plentiful, 
and of a very large size, measuring 3\ inches 
in breadth. This is a rare British shell. 

Donovan, Brit. Shells, t. 144.—Wood, Gen. 
Con. 125. t. 29. £ 3. One valve was found 
at Portmarnock. 

Donovan, Brit. Shells, t. 41. £ 2. Tellina va- 
riatabilis.—Wood, Gen. Con. 135. t. 33. £ 2, 
3. Bantry Bay, attached to the Ostrea edulis. 

Montagu, Test. Brit. p. 53. t. 1, £ 4.—Wood, 
Gen. Con. 130. t. 34. £ 5,6. Pqrtmarnock, 
adhering to the roots of fuel* 

TELLINA. 

Donovan, Brit. Shells, t. 60. T. trifasciata.— 
Wood, Gen. Conch. l64. t. 45. £ 1. Dublin 
Bay, and Portmarnock ; very common. This 
beautiful shell is very rare on the British 
coasts. 

Linn. Trans, viii. p. 50. t. 1. £ ?.—Wood, Gen. 
Conch. l6l. t. 45. £ 5. Bantry Bay, and 
one valve at Portmarnock; rare. 

(Plate xxiv. fig, 2.) Shell ovate-oblong, con¬ 
vex, opaque, and strong; with numerous very 
sharp, elevated, concentric ridges, not regu¬ 
lar, but somewhat waved and broken at in¬ 
tervals, and feel rough to the touch: the in¬ 
terstices are decussated* with extremely mi- 
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4 , depressa. 

5. Fabula. 


nute, concentric, undulated strise ; the lateral 
more regular, and diverging from the «pex to 
the base, and can only be distinctly seen by 
means of a strong lens : umbo rather small, 
and placed considerably to one side: hinge 
with two central teeth and one lateral one in 
each valve; in the left valve is a large, broad, 
bifid, reflected, elevated tooth, which bends 
outwards, pointing to the umbo, two-thirds 
of which rises above the margin of the shell; 
the other tooth is very thin, and runs ob¬ 
liquely alongside the lateral tooth, which 
rises at the apex, and obliques towards the 
anterior slope, over which is placed the liga¬ 
ment : in the right valve one tooth is ob¬ 
long* wdth a spoon-like cavity in its centre ; 
the smaller tooth similar to that in the oppo¬ 
site valve, but somewhat stronger and ob¬ 
tuse; the lateral tooth the same as in the 
left valve : inside of a yellowish-white, with 
numerous glassy circular spots, and a very 
large muscular impression, extending from 
the margin (which is plain and glossy) two- 
thirds across the shell: anterior slope much 
produced ; posterior slope rounded. On the 
outside, a subulate depression runs from the 
apex to the base, in an oblique direction, 
near the anterior slope. Length one inch ; 
breadth one inch and three-eighths. 

A complete shell and odd valve, were found by 
Miss Hutchins in Bantry Bay, and are now 
in the cabinet of Dr Taylor of Dublin. 

Donovan, Brit. Shells, t. 163. —Wood, Gen. 
Con. 171. t. 45. f. 3. Dublin Bay, and Port- 
marnock; not uncommon. * 

Donovan, Brit Shells, 197.—Wood, Gen. Con? 

K k 4 
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6. tenuis* 

'7* Radula. 

8. crassa. 

9 r rotundata. 

10. dexuosa. 

11. solidula. 

12. cornea. 

IS. amnica. 

1. medium. 

2. exiguum. 

* 

3. actdeatum. 


LIST OF IRISH TESTACEA* 

156. t. 45. f. 4. Dublin Bay, and Portmar- 
nock; .common. 

Donovan, Brit. Shells, t. 19. three smaller fi¬ 
gures.—Wood, Gen. Con. 155. t. 44. f. 3, 4. 
Dublin Bay, and Portmamock; common. 
Donovan, Brit. Shells, t. 130. Venus borealis.— 
Wood, Gen. Con. 183. t. 42. £ 4, 5. Dublin 
Bay, and Portmamock ; common. 

Donovan, Brit. Shells, t. 103. T. rigida.—Wood, 
Gen. Con. 186. t. 40. f. 1. Dublin Bay; 
very rare. 

Montagu, Test. Brit. 71* t. 2. f. 3.—Wood, 
Gen. Con. 187. Bantry Bay; rare. 
Donovan, Brit. Shells, t. 42. f. 2. Venus sinu- 
osa.—Wood, Gen. Con. 188. t. 47. £ 7, 8. 
Dublin Bay, and Portmamock; sparingly. 
Wood, Gen. Con. 193. t. 46. f. 2.—Montagu, 
Test. Br. p. 63. Dublin Bay, and Portmar- 
nock; very common. 

Donovan, Brit. Shells, t. 96.-—Wood, Gen. Con. 
196. t. 46. f. 3. In a stream in the Bog of 
Allen, near Clonooney; and plentiful in the 
Grand Canal, 

Donovan, Brit. Shells, t. 64. f. 2. T. rivalis.—• 
Wood, Gen. Con. 153. t. 47. f. 6.—In a 
stream near Clonooney: in the Grand Ca¬ 
nal ; and in the Liffey; plentiful. 

CARDIUM. 

Donovan, Brit, Shells, $.32. £ 1.—Wood, Gen. 
Con. 211. t. 50. £ 3. One valve from Rath- 
garmont. Lough Strangford. 

Donovan, Brit. Shells, t, 32. f. 3.—C. pygmmum. 
W ood, Gen. Con, 212. In sand from Port- 
„ marnock. & 

Donovan, Brit. Shells, t, 6.—Wood, Gen. Con- 
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4. ecbinatum. 

5. ciliare. 

6. Isevigatum. 

7. edule. 


1. Stultorum. 

2. solida. 

3. truncata. 

4. subtrun- 

cata. 

pm Listen. 


207. t. 51. f. 1. Dublin Bay, and Portmar- 
nock ; very common, and of a large size. 

Donovan, Brit. Shells, t. 107. f. 1.—Wood, 
Gen. Con. 208. t. 49- f. 1, 2. Dublin Bay, 
and Portmamock; very common. 

Donovan, Brit. Shells, t. 32. f. 2.—-Wood, Gen. 
Con. 209. t. 49. f. 3, 4. Dublin Bay, and 
Portmarnock; rather scarce. 

Donovan, Brit. Shells, t. 54.—Wood, Gen. 
Con. 222. t. 53. f. 1, 2. 

Donovan, Brit. Shells, 1.124. f. 2.—C. rusticum. 
Wood, Gen. Con. 226. t. 55. f. 4. Co.mmon. 
on most sandy shores. I found a valve in 
Dublin Bay, one inch and six-eighths in 
in length, and two inches and a quarter in 
breadth. They are common of this size at 
Wexford. 

MACTRA. 

Donovan, Brit. Shells, 1.106.—Montagu, Test. 
Brit. p. 94. Dublin Bay, and Dundrum 
Sands; very common, and in the former 
place of a very large size, and very strong. 

Donovan, Brit. Shells, t. 6l.—Montagu, Test. 
Brit. p. 92. Dublin Bay, plentiful. 

Donovan, Brit. Shells, t. 126.—M. subtruncata. 
Edinburgh Encyclopaedia, art. Conchology, 
p. 93. t. 205. f. 14. Dublin Bay, and Port- 
marnock; not uncommon. 

Montagu, Test. Brit, p, 03.—Edinburgh Ency¬ 
clopaedia, art Conchology, p. 9*3* t. 205. f. 15. 

, Dublin Bay, and Portmamock ; sparingly. 

Donovan, Brit. Shells, t. 64. f. 1. Tellina plana. 
—Pennant, Brit. Zoo!. Ko. 52. Venus bo¬ 
realis. Dublin Bay, rare 1 Babrigging, plen* 
tiful. 
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7. Boysii. 


8. lutraria. 


1. Trunculus. 


2. denticu- 
lata. 


1. verrucosa. 


SB. Casina. 


3 . fasciata. 


4. sulcata. 

5. GaJIina. 

7. Islandica. 

8. ovata. 

6. tigerina. 


Linn. Trans. 8. p. 72. t. 1. f. IS.—Montagu* 
Test. Brit. p. 98. t. 3. f, 7. Portmarnock ; 
rare, 

Donovan* Brit. Shells* t, 58.—Linn. Trans. 6. 
t. 16. f. 3* 4. Dublin Bay* and Portmar¬ 
nock ; very common. 

DONAX. 

Donovan* Brit. Shells* t. 29. £ 1.—Montagu* 
Test. Brit. p. 103. Dublin Bay* Portmar¬ 
nock* and Dundrum ; very common. 

Donovan* Brit. Shells* t. 24. Don. crenulata.— 
Montagu* p. 104. One very small valve in 
sand from Portmarnock. 

VENUS. 

Pennant* Brit. Zool. 4. t. 54, f. 48. a. Venus 
erycina.—Donovan* Brit. Sh. t. 44. & 1.115. 
V. caneellata. Wexford; rare. 

Linn. Trans, viii. p. 79* t. 2. £ 1.—Pennant* 
Brit. Zool. 4. t. 54. £ 48. Dredged at Bray* 
where it is not uncommon. 

Montagu* Test. Brit. p. 110. V. paphia.—Do¬ 
novan* Brit. Sh. t. 170. Dublin Bay* and 
Portmarnock; rare. 

Linn. Tr. 8. p. 81. t. 2, £ 2. Dredged at Bray. 

Donovan* Br. Sh. t. 68. V. striatula.—Montagu* 
Test Br. p. 113. V. striatula. Dublin Bay* 
and Portmarnock; common. 

Donovan* Br. Sh, t. 77* —Montagu* Test. Br. 
p. 114. Dublin Bay* and Bray; plentiful. 

Linn. Tr. 8. p. 85. t 2. £ 4.—Montagu* Test. 
Br. p. 120, Dublin Bay* Portmarnock* and 
Lough Strangford. 

Linn. Tr. 8, p. 86, t. % £ 5.—Montagu* Test* 



LIST OF IRISH TESTACEA, 


511 


9. undata. 


10. exoleta. 


11. decussata. 


12. Fullastra. 


IS. perforans. 


14. virginea. 


15. aurea. 


16. sinuosa. 


Br. p. 119. t. 1. £ 14. Rings-End. Dublin 
Bay; rare. 

Donovan, Br. Sh. t. 121.—Montagu, Test. Br. 
p. 118. Dublin Bay, plentiful; and of a large 
size in Belfast Lough. A rare British shell. 

Linn. Tr. 8. t. 8. f. 1.—Donovan, Br. Sh. t. 42. 
£ i, Dublin Bay, and Portmarnock, of a 
large size, and several varieties. 

Linn. Tr. S. p. 88. t. 2. f. 6.—Donovan, Br. Sh.* 
t. 67. Thousands of this shell are to be 
found on the shores in the neighbourhood of 
Dublin, and of a very large size : they must 
live in very deep water, and at a great dis¬ 
tance from the shore, as I never found a pair 
of valves united. 

Linn. Tr. 8.p. 88. t. 2. f. 7.—Montagu, Test. Br. 
p. 125. Dublin Bay, and Portmarnock; 
plentiful. 

Montagu, Test. Br. p. 127. t. S. f. 6.—Linn. 
Tr. 8. p. 89. Portmarnock; and in stones 
at Howth. 

Linn. Tr. 8. p. 89. t. 2. f. 8.—Montagu, Test. 
Br. p. 129. Dredged at Bray, rare ; and at 
Portmarnock, not uncommon. 

Linn. Tr, 8. p. 90. t. 2. £ 9*—Montagu, Test. 
Br. p. 129. Dublin Bay, and Portmarnock* 
by Dr Turton. Bantry Bay by Dr Taylor; 
and in Carriekfergus Bay by Dr Macdonnell; 
rare. 

Donovan, Br. Sh. t. 42. £ 2.—Pennant, Brit* 
Zool. 4, t, 55. £ 51* a. Dublin Bay; rare. 


CHAMA. 

Cor ? Donovan, Brit, Sh. t, 184,—Wernerian Memoirs, i. 

t. 8. £ 7 . One valve of this very rare shell was 
found in Dublin Bay by James Tardy* Esq.; and 
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there is a complete shell in the cabinet of Dr Blake' 
of William Street, Dublin, who received it from 
Mr Green, fishmonger : it was given to him by a 
fisherman who dredged it in Dublin Bay. My 
friend Mr O’Kelly, informed me he made inquiry 
concerning this shell at the fishermen, who assured 
him they got five or six specimens before, but 
threw them away, thinking them of no use. I 
am thus particular, because I have great doubts of 
Chama cor being an inhabitant of the seas around 
Great Britain, or its neighbouring islands. 


ARCA. 


1. minuta. 

2. Glycyme- 

ris. 


3. pilosa. 


4. Nucleus. 

5. barbata. 


Donovan, Brit. Sh. t. 78. A. caudata.-—Linn. 
Tr. 8. p. 92. One valve in Dublin Bay. 

Linn. Tr P 8. p. 93* t. 3. f. 3. One valve of this 
rare shell was found by Mrs Clewlow at Spring- 
vale ; and several odd valves at Carrickfergus 
by Dr Macgee. 

Linn. Tr. 8. p. 94 j* t. 3. f. 4.—Donovan, Br. 
Sh. t- 37. A. glycimeris. One specimen at 
Portrahan Donnabate, by M, J. O'Kell} , 
Esq. 

Donovan, Br. Sh. t. 63. —Linn. Tr. 8. p. 95* 
Dublin Bay and Portmamock; plentiful. 

(Plate xxiv. fig. 3.) Lister’s General Conch. 
t.231.—Rumphius, Mus. t. 44.—Linn. Syst. 
Nat. 2. p. 1! 40. <e Shell oblong striate, 

bearded with byssus: beaks approximate; 
margin closed. Shell pale chesnut under the 
byssus, sometimes mixed with white, and 
marked with decussate striae: the fibres in 
the angle of the section are nodulous/*— Tur* 
ton’s Linne, 4. p. 250. 

With an oblong-ovate, strong, white shell, very 
finely reticulated; and covered with an oliva* 
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1. maxima, 

2. varia, 

3. opercular- 

is. 

4. lineata. 


5 IS 

ceous-brown epidermis: from the umbo to 
the margin diverge a number of almost equi¬ 
distant fiat ridges, covered with very fine, 
short, and thick set brown hair : all round 
the margin, it is beset with a byssus of ra¬ 
ther long and strong hair: in the hollows at 
the anterior and posterior slopes, it is thickly 
covered with bristles of a dark umber colour: 
teeth of the hinge, at the umbo, rather small; 
but they increase in size as they diverge out¬ 
wards, and oblique in opposite directions. 
The inside is moderately glossy, growing 
dimmer as it approaches the cavity of the 
shell: the margin is finely crenulated; and 
the whole inside has very pale glossy rays, 
and clouded with a pale chestnut colour. 

This very perfect, and new shell on our coasts, 
was found alive, adhering to an oyster, from 
Killinchy in Lough Strangford, by Dr Mac- 
gee, Belfast, 

OSTREA. 

Donovan, Br. Sh. t. 49*—Montagu, Test. Br. 
p. 143. Portmarnock, rare; more plentiful 
at Bray; and common in Lough Strang¬ 
ford. 

Donovan, Br. Sh. t. 1. f. 1.—Montagu, Test. 
Br. p. 14 6. Portmarnock, not uncommon. 
Very fine and perfect specimens are common 
on the Lough Strangford oysters. 

Donovan, Br. Sh* t. 12. Pecten subrafus.— 
Montagu, Test. Br. p. 14 5. Dublin Bay, 
and Portmarnock; common. 

Donovan, Brit. Sh. 1.116.—Montagu, Test. 
Br. p, 147* Dredged at Bray. 
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5. sinuosa. 

5. obsoleta. 

7. edulis. 


1. Ephippium. 

2, Squamula. 

5. aculeata. 

4. undulata. 

pellucida. 
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Donovan, Brit, Shells, t. 34. Pecten pusio.— 
Montagu, Test. Brit. p. 148. Pecten distor- 
tus. Portmarnock, rare; in Lough Strange 
ford not uncommon. 

Donovan, Brit. Sh. t. 1. f. 2.—Montagu, Test. 
Brit, p, 147- Portmarnock, rare. A very 
beautiful and perfect specimen was taken by 
the dredge at Bray, 

Pennant, Brit. Zool. 4. t. 62. f. 70. inferior. 
Carlingford, Lough Strangford, and Carrick- 
fergus. 


ANOMIA. 

Donovan, Brit. Sh. t. 26.—Montagu, Test. Br. 
p. 155. Dublin Bay, two specimens ; and in 
great plenty on oysters from Carlingford and 
Lough Stranford. 

Pulteney in Hutch. Dorsat. p. 3 7. t. 13. f. 4.— 
Montagu, Test. Brit, p 156. & p. 56l. Not 
uncommon, adhering to Carlinford oysters. 

Montagu, Test. Br. p. 137* t. 4. f. 5. Linn. 
Tr. 8. p. 103. In sand from Portmarnock; 
not uncommon. 

Montagu, Test. Br. p. 153. 157* & 580. t. 4. 
f. 6.—Donovan, Br. Sh. t. 45. Ostrea stri¬ 
ata. Callina Bay, and Bathgarmont, Lough 
Strangford. 

Shell orbicular, slightly wrinkled, thin, pellucid 
and of a bright amber colour; umbo small 
and margined, below which is a chalky-like 
spot, of a roundish shape; under valve flat, 
upper valve very convex. Diameter about 
an inch. 

I first discovered this new shell on Color Coats 
Sands, near Tynemouth, Northumberland. 
Portmarnock, and Dublin Bay; rare* 
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1. rugosus. 

2. edulis. 

3. incurvatus. 

4. pellucidus. 

*. Modiolus* 

6. umbilieatus. 

7. cygneus. 

8. anatinus. 

9. discors. 

10. fuscus. 


MYTILUS. 

Donovan, Brit. Sh. t. 141.—Montagu, Test. 
Br. p. 164. Portmarnock; not uncommon. 

Donovan, Br. Sh. t. 128.—Montagu, Test. Br. 
p. 159. Common on all the shores. 

Linn. Tr. viii. p. 106. t. 3. f. 7.—Montagu, 
Test. Br. p. 159* Dublin Bay; rare. 

Donovan, Br. Sh. t. 81.—Montagu, Test. Br. 
p. 160. Dublin Bay, and Portmarnock; 
rare. 

Donovan, Br. Sh. t. 23.—Montagu, Test Br. 
p. 163. Dublin Bay, and Donaghadee; plen¬ 
tiful. 

Donovan, Br. Sh. t. 40.—Montagu, Test. Br. 
p. 164. Dublin Bay; rare. 

Lough Fanla, King's County, and in the Grand 
Canal, about twenty miles from Dublin; 
very plentiful. Linn. Tr. viii. p. 109* t. 3. 
£ 2. & 3.—Montagu, Test. Br. p. 179- 

Linn. Tr. viii. t. 3. f. 1. & 4.—Montagu, Test. 
Br. p. 171* In the Shannon, at its junction 
with the Bresna, and in the Pond of the 
Botanic Garden at Glasniven, near Dublin. 

Linn, Tr. viii. p. 111. t 3. f. 8. & 9* Port- 
marnock and Dublin Bay; rare. Plentiful 
in Lough Strangford. 

Shell oblong, narrow, with very line transverse 
striae: one side emarginate, the other round¬ 
ed : beaks prominent, curved. Shell minute 
and brown. Turton’s Linne, iv. p. 207* 
Lister's Conchology, t. 359. £ 197. This is 
a new shell in the British seas. It was found 
at Sligo, and is in the cabinet of Dr Mac- 
doanell, Belfast* 
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1. ingens. 


1. crispus. 

2. Beccarii. 

1. Fediculus. 

1. aperta. 

2. ligniaria. 

3. Akera. 

fontinalis. 


PINNA. 

'Donovan, Br. Sh. t. 152. P. laevis, Linn. Tr. 
viii. p. 112.; a very fine specimen was found 
at Portrush, county of Antrim, by Mrs 
Clewlow of Belfast. 


Ohdeh III. 

UNIVALVE SHELLS\ 

NAUTILUS. 

Montagu, Test. Br. p. 1ST. Supp. t. 18. f. 5, 
In sand from Portmarnock ; not uncommon. 
Montagu, Test. Br. p. 186. Supp. t. 18. f. 4. 
In sand from Portmarnock. 

CYPRiEA. 

Donovan, Br. Sh. f. 43.—Montagu, Test. Br* 
p. 201. Cy. arctica, Dublin Bay; rare, 
Portmarnock; not uncommon. 

BULLA. 

Donovan, Br. Sh. t. 120. f. 1.—Montagu, Test. 

Br. p. 206. Dublin Bay; rare. 

Donovan, Br. Sh. t. 27.—Montagu, Test. Br. 
p. 205. Dublin Bay, and Portmarnock: 
not uncommon. 

Donovan, Br. Sh. t. 79* B. resiliens. Amongst 
sea-weed at high-water mark at Warren Point, 
in vast numbers. 

Linn. Tr. viii. p. 126. t. 4. f. 3.—Montagu, 
Test. Br. p. 226. In ditches at Clonooney, * 
Banagher, and Naas, and in the Botanic 
Garden Pond at Glasniyen* 
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5. Hypnorum. 

6. cyllndracea. 

7. obtusa. 

J. tornatilis. 

2. clcnticulata. 

3. alba, 

1. liopaticuin. 

2. Lapilius. 

3 . undatum. 

4. letiedatum. 

5. Macula* 

1. Fes Pelecani 


z 1 7 

*J> A t 

Linn. Tr. viii. p. 127. t, 4. f. 3.—Montagu, Test. 
Br. p. 228. In ditches at Clonooney and 
Naas; not uncommon. 

Donovan, Br. Sh. t. 120. f. 2.—Montagu, Test 
Br. p. 221. t. 7- £ 2. Portmarnock; rare. 
Montagu, Test. Br. p. 223. t. 7* f. 3.—Linn. 
Tr. viii. p. 128.—In sand from Portmar¬ 
nock ; not uncommon. 

VOLUTA. 

Donovan, Br. Sh. t. 57.—Montagu, Test. Br. 
p. 231. Portmarnock. 

Montagu, Test Er. p. 234.—Supp. t. 20. £ 5. 
—Donovan, Br. Sh. t. 138. Vol. triplicata. 
Several specimens in Dublin Bay. 

Walker's Test. Min. Bar. f. 6i.—Montagu, 
Test. Br. p. 2 35. Dublin Bay. 

BUCCINUM. 

Montagu, Test. Br. p. 243.1. 8. f. 1.—Linn. 

Tr. viii. p. 135. Lough Strangforcl; rare. 
Donovan, Br. Sh. t. il.—Montagu, Test. Br. 

p. 23p.; common on every shore. 

Donovan, Br. Sh. t. 104.—Montagu, Test Er. 

p. 23?. Portmarnock and Dublin Bay. 
Donovan, Br. Sh. t. 76.—Montagu, Test. Br. 

p. 240.; very plentiful at Portmarnock. 

Linn. Tr. viii. p. 138. t. 4. f. 4.—Montagu, 
Test Br. p. 241. t S. f. 4. b, Portmarncek 
and Dublin Bay. 

STROMBUS. 

. Donovan, Br. Sh, t. 4.—Montagu, Test. Br. 
p. 253. Portmarnock and Dublin Bay; 
plentiful. 

L i 


VOL, II, 
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I. Erinaeeus. 

% gracilis. 

3. Nebula. 

4. costatus. 

5. septangu- 

laris. 

6. Turricula. 

?. rufus. 

S. antiquus. 

9* corneus. 

10. purpureus. 

II. muiicatus. 
12* reticulatus. 
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MUREX. 

Donovan, Br. Sh. t. 35.—Montagu, Test. Br, 
p. 259* Portmarnock; common. Dublin 
Bay; rare. 

Donovan, Br. Sh. t, 169. f. 2. M. emarginatus. 
—Montagu, Test. Br. p. 267. t. 2 5. f. 5. & 
p. 5S6. Two specimens at the Pigeon- 
house. 

Linn. Tr. viii. p. 143.—Montagu, Test. Br. 
p. 267. t. 15. f. 6. Portmarnock, and Dublin 
Bay; rare. 

Donovan, Br. Sh. t. 91-—Montagu, Test. Br. 
p. 265. Dublin Bay, and Portmarnock; 
rare. 

Montagu, Test. Br. p. 208. t. 9. f, 5 a —Dono-% 
van, Br. Sh. t. 179. £ 4*. Dublin Bay; 
scarce. 

Montagu, Test. Br. p. 262. t. 9- £ 1.—Dono¬ 
van, Br. Sh. t. 156. M. angulatus. Port- 
mamock; rare. 

Montagu, Test. Br. p.263. In sand from Port- 
mamock; rare. 

Donovan, Br. Sh. t. 31. M. despectus.—Mon¬ 
tagu, Test. Br. p. 256. M. despectus.—Linn. 
Tr. viii. p. 146. Portmarnock, and Dublin 
Bay; plentiful. 

Montagu, Test. Br. p. 258.—Donovan, Br. Sh. 
t. 38. Dublin Bay, and Portmarnock; plen¬ 
tiful. 

Montagu, Test. Br. p. 260. t. 9* £ 3. In sand 
from Portmarnock. 

Montagu, Test Br. p. 2 62, t. 9* £ 2. In sand 
from Portmarnock. 

Montagu, Test. Br. p. 272.-—Daeosta, Br, 
Con. p. Il7. t. 8. £ 13. Strombiformis re- 
ticulatus. Not uncommon on the western 
coast, and at Carrickfergus, 



1. Magus. 

2. cinereus. 

3. lineatus. 

4. umbilica- 

tus. 

5. tumidus. 
{>. crassus. 

7. papillosus. 

3, Zizyphi- 
nus. 

9 * diserepans. 
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TEOCHUS. 

Donovan, Br. Sh. t. 8. f. 1.—Montagu, Test. 
Br. p. 283. Portmarnock, rare ; not un¬ 
common in Donaghadee. 

Donovan, Br. Sh. 1.155. f. 2.—Montagu, Test. 
Br. p. 289* Dublin Bay, very rare. 

Donovan, Br. Sh. t. 74. large and two smaller 
figures.—Montagu, Test. Br. p. 284. T. ci- 
nerarius. Dublin Bay, Portmamock, and 
Balbrigging; very common. 

Montagu, Test. Br. p. 286.—Donovan, Br. Sh. 
t. 74. fig. med. Portmarnock, Dublin Bay, 
and Killough, common. 

Montagu, Test. Br. p. 280. t. 10. f. 4. Port- 
marnock, and Dublin Bay, of a large size. 

Donovan, Br. Sh. t. 71 .—Montagu, Test. Br. 
p. 281. Dublin Bay, one specimen ; plenti¬ 
ful on the rocks at Limerick; and not un- 
* 

common on the rocks at Killough. 

Donovan, Br. Sh. t. 127.—Montagu, Test. Br* 
p. 275. t. 10. £ 3. Tr. tenuis. One speci¬ 
men in Dublin Bay; and fine specimens have 
been taken by the dredge at Bray, by Mr 
Nuttal. 

Donovan, Br. Sh. t. 52.—Montagu, Test. Br. 
p. 274. Dublin Bay, and Portmarnock,; 
plentiful. 

Plate xxiv, fig. 4. Shell conic, terminating in 
rather an obtuse point, with seven rounded 
volutions, well defined by a hollow* broad* 
and deep division: from the lip to the apex 
runs a deep concave groove ; the whole shell 
is wrought with indistinct spiral ridges. In 
other respects, this shell agrees with the Tro¬ 
ck us zizyphinus, and is probably only an ac* 
L 1 2 
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ID. ragosus. 


11, erythro- 
leucos. 
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cidental variety of that shell. In comparing it 
with specimens of the zizyphinus of the same 
size^ I find it is shorter in proportion to the 
breadth of the base; and the apex is consi¬ 
derably blunter. Length, six-eighths of an 
Inch; breadth, seven-eighths. 

One specimen of this shell was found at Holy- 
wood, in Belfast Lough, by Miss Templeton 
of Belfast, who kindly favoured me with it to 
draw from. 

Plate xxiv. fig. 5. Shell subovate, milk-white, 
rather opaque, with four moderately raised 
whorls, which are well defined by the sepa¬ 
rating line : from the aperture to the apex, 
there is a pretty deep groove, which runs 
spirally very close to the suture of the spue : 
the body whorl is somewhat inflated, on the 
base of which there are three distinct spiral 
lines, which rise in the edge of the outer lip, 
and terminate where the lip is attached to the 
columella. The whole shell is covered with 
strong undulated striae; on the under part 
they commence in the umbilicus (which is 
pretty large and deep), and diverge towards 
the sides; in the upper part of the shell, they 
in the same manner seem to diverge from 
the apex. Aperture suborbieular, and not 
much depressed; inner lip rather strong, and 
very slightly reflected near the umbilicus. 

Found in drifted sand at Portmarnoek by Dr 
Turton, who says it is not uncommon. Size 
of the shell scarcely an eighth of an inch. 

Donovan, Br. Sh. t. 155. £ 1. Tr. conicus,— 
Montagu, Test, Br. p. 278. Tr. striatus# 
Bings-end, Dublin Bay, by Dr Turton; rare* 



LIST CF IRISH TE STAGE A. 


521 


i. littoreus. 


2. rudis. 

3. crassior. 


4. .Ziczac. 


5 . Cimcx. 


6. Pul las. 


7. UIvce. 


8. sub-umbi- 

licatus. 

9. Cingillus, 


10, graphicus. 


TURBO. 

Donovan, Br. Sh. t. 33. f. 1, 2.—Linn. Tr. viii. 
p. 158. t. 4. f. S, 9j 10, 11. common on all 
the shores. 

Donovan, Brit. Sh. t. 30. f. 3.—Linn. Tr. viii. 
t. 4. f. 12, 13. Common on most shores. 

Montagu, Test. Br. p 309. Supp. t. 20. f. 1. 
Donovan, Br. Sh. t. 178. f. 4. T. pallidus. 
Dublin Bay, by Dr Turton. 

Montagu, Test. Br. Sapp. p. 135.—Linn. Tr. 
viii. p. 160 . t. 3. f. 14. In snrni from Port- 
mar nock; and in lough Sirangiord. 

Montagu, Test. Brit p. 315.—Donovan, Br. 
Sh. t. 2. f. 1. Portmarnoek, among loose 
stones and sand at high-water mark. 

Donovan, Br. Sh. t. 2. f. 2.-6. —Montagu, Test. 
Br. p. 319- In sand at high-water mark, 
Pori mai nock. 

Linn. Tr. viii. p a 164—-Montagu, Test. Br. 
p. 318. Very plentiful at high-water mark, 
Portmarnoek. 

Linn. Tr. viii. p. l85.—Montagu, Test. B . 
p. 316. Portmarnoek, in sand rather scarce. 

Montagu, Test. Br. p. 328. t. 12 . f. 7_Dono¬ 

van, Br. Sh. t. 178. f. 1. T. vittatus* Fort- 
marnock, by Dr Turton ; rare. 

Plate xxiv. fig. 6. Shell conic, pellucid light 
horn-colour, with moderately rounded spires, 
and generally two pale yellowish bands on 
the lower one, finely and regularly striate 
throughout, in a spiral direction ; apex point¬ 
ed : aperture sub-oval, with a thin even iriar- 
gin, not turned back on the pillar. It differs 
from the Turbo insculptus, in its colour, and 
pointed apex, and in having no dupiicature 
L 1 3 
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II. interrupt 
tus. 

IS, vinetus. 

13. quadrifas- 
eiatus* 
14* elegans. 


15. fontinalis. 


16. Nautileus. 


IT* cristatus. 


IS. Clatbrus. 


|g. pentangu- 
- ‘ bnjs* 


or sub-umbilicus on the pillar lip, and being 
without the small tooth* Length a line and 
a half ; breadth not a line, 
u Found in Dublin Bay, at the South Bull, and 
is in the cabinet of Dr Turton. 

<e A variety we found more conic and paler, 
with yellowish marks on the body whorl, 
which is larger in proportion to the rest, and 
all are more rounded and deeper defined.”— 
Dr Turton . 

Montagu, Test. Br. Supp, p. 126. t. 20. f. 8_ 

Linn. Tr. viii. p. 166. In sand from Port- 
marnock; not uncommon. 

Montagu, Test. Br. p. SOT*; Supp. t. 20. f. 7- 
Rings-End, Dublin Bay, by Dr Turton. 
Montagu, Test. Br. p. 328.; Supp. t. 20. f. 7. 

In sand from Portmarnock; rare. 

Donovan, Br, Sh. t. 5§. T. striatus.~Mon- 
tagu, Test. Brit. p. 342.: Supp. t. 22. f. 7- 
Portrush, in the cabinet of Dr Macdonnell, 
Belfast. 

Montagu, Test. Br. p. 348.; Supp. t. 22. f. 4. 
Common in almost all ditches, and -in the 
Grand and Royal Canals. 

Montagu, Test. Br. p.464. H, nautileus; Supp; 
t. 25. f. 5.—Linn. Tr. viii. p. 169. t. 5. f. 4. 
Two specimens in a ditch at Naas. 

Montagu, Test. Br. p, 460. vignette 1. f, 7, 8* 
H. cristata. Plentiful near Naas; and in 
several ditches at Clonooney, King's County* 
Donovan, Br. Sh. t. 28—Montagu, Test. Br. 
p.296— Linn. Tr. viii. p. 17L t. 5. f. 1. 
Dublin Bay, and Portmarnock, rather plen¬ 
tiful, and of both varieties of the shell. 

Plate xxiv, fig. 7. Shell with eight whorls, 
abruptly tapermg to a point, and terminating 
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20. nitidissi- 
mus. 

21. Terebra. 


22. nigricans. 


23. Musco- 
rum. 


in a sharpened apex. The first, or body 
whorl, is completely detached from the other 
volutions. It has two very elevated spiral 
ribs, running from the base to the apex, at 
the base and centre of the whorls, the lower 
one giving a strong division to the spires; 
the whorls are strongly wrinkled longitudi¬ 
nally ; aperture perfectly round. Colour of a 
deep chestnut. When viewed from the base, 
the detached or body volution gives it the 
appearance of being deeply umbilicated. 
Length, l inch ; breadth 
One specimen of this new shell was found in 
Dublin Bay by Dr Turton. 

Montagu, Test. Br. p. 2Q9- t. 12. £ 1.—Linn. 

Tr. viii. p. 175. Portmarnock, rare# 
Montagu, Test. Brit. p. 293.—Donovan, Br. 
Sh. t. 22. f. 2. Dublin Bay, Portmarnock, 
and Killough; common. 

Donovan, Br. Sh. t. 72. T, perversus.—Mon¬ 
tagu, Test. Br. p. 357- t. 11. £ 7- T. bidens. 
On a mossy stone at Clonooney ,* in old walls 
at Ferhane; and near Downpatrick. 
Donovan, Brit. Sh. t. 80.—Montagu, Test. Br. 
p. 335. ,* Supp. t. 22, £ 3. In the crevices 
of a large mossy stone, Clonooney; in an old 
wall near Ferbane; and in the sand-banks at 
Portmarnock Burrow, very plentiful. 


HELIX# 

I. Lapicida. Montagu, Test. Br. p. 435.—Donovan, Brit. 

Sh. t. SQ. f. 2. In the neighbourhood of Bel¬ 
fast by Dr Macdonneli. 

% Planorbis. Linn. Trans, viii. p. IBS. 1 5. £ 13.—Montagu, 
Test. Brit, p# 450. H. complanata,* Supp. 
1 14r 
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t. 25, £ 4. In ditches at Clonooney, plenti¬ 
ful, and of a large size; in several ditches 
near Naas ; and in the Canal. 

3. pianola. Linn. Tr. viii. p. 180. t. 5. f. 14.—Montagu, 

Test. Br. p. 450.; Supp. t. 25. £ 1 . H. carinata. 
In-a ditch at Clonooney, rare; not unfrequent 
in a ditch at Naas. 

4. Vortex. Montagu, Test. Br. p, 454.; Supp. t. 25, f. 3.— 

Donovan, Br. Sh. t. 75. In a stream on the 
bog near Clonooney; in a ditch at Shannon 
Harbour; at Ferbane, Naas and Downpa¬ 
trick, plentiful. 

5. cornea. Donovan, Br, Sh. t. 3f)- £ 1.—Montagu, Test. 

Br. p, 448. In a ditch at Maynooth, near 
the Royal Canal, not uncommon. 

6 . Spirorbis. Montagu, Test. Br. p. 459.; Supp. t. 25. f. 2 . 

—Linn. Tr. viii. p. 191. In a ditch at Sal- 
lins, near Naas. 

7. contorts. Donovan, Br. Sh, t. 99.—Montagu, Test. Br. 

p. 457*; Supp. t. 25. £ 6 . Not uncommon 
in ditches at Clonooney, Naas, and Ferbane, 
and of a large size. 

8 . alba. Linn. Tr, viii. p.,1192*—Montagu, Test. Br. 

p. 439 ; Supp. t. 25. £ 7- In ditches with 
the above; and in the Canal; rare. 

9 . fontana. Montagu, Test. Br. p 462. t. 6 . f. 0.—Linn. Tr. 

viii. p. 193 . In a ditch at Ferbane, rare. 

2 0 . paludosa. Linn. Tr, viii, p. 193. t. 5. f. 5 .—Montagu, 
Test. Br. p. 440. Plentiful in the sand at 
Portmarnock Burrow. 

11 . Erieclo- Montagu, Test. Br. p. 437-; Supp. t. 24. £ 2 . 
rum. Donovan, Br. Sh. t. 15 J. £ 2 . This shell 

abounds in all dry places in Ireland, 
virgata. Donovan, Br Sh. t. 63 . H. zonaria.—Montagu, 
Test. Br. p. 415.; Supp. t. M. f. 1 . Com-* 
mon in most dry situations. 



13. rufesoens. 


14* miens. 


10. hispida. 


16. radiata. 


17 * umbilicata- 


IS. elliptica. 


Ig. Arbusto- 
rum. 

$0. janthina. 
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Montagu, Test. Er. p. 420.; Supp. t. 23. f. 2. 

—Donovan, Br. Sli. 1.157. Common in dry 
places. 

Linn. Tr. viii. p. 198 t. 5. f. 7.—Montagu, Test. 
Br. p. 425. H. lucida ; Supp. t. 23. f. 4. 
Under stones at Naas, Cionooney, and Down¬ 
patrick. 

Montagu, Test. Br. p. 423. ; Supp. t. 23. 
f. 3.—Donovan, Br Sh. t. 151. In a field 
near Dublin; at Naas and Downpatrick. 

Montagu, Test. Br. p. 432.Sup. t 24. f. 3.— 
Linn. Trans, viii. p. 199* At Portarlington, 
Enniscorthy, Clantarf, Naas, and Downpa¬ 
trick. 

. Montagu, Test. Br. p. 434. t. 13. f. 2.—Linn. 
Tr. viii. p. 200. In the crevices of a mossy 
stone at Clonooney Barracks. 

Plate xxiv. fig. S. Shell imperforate, sub-um- 
bilicated, sub-depressed, and nearly elliptic: 
aperture sub-oval; whorls three, and scarcely 
elevated above the body of the shell: colour 
yellowish, very pellucid, and glabrous. Size 
of the shell l-h eighth of an inch. I found 
one specimen of this new shell in moss, on 
the stump of an old tree, at the Gate of Gill¬ 
ian, Ferbane, King's County; and one speci¬ 
men under a stone on a mud-wall at Down¬ 
patrick. 

Donovan, Brit. Shells, 1.136.—Montagu, Test. 

Br. p. 413. In a Held near Dublin. 

“Testa siib-impcrforafca, sub-rotunda, obtusa dia- 
phana, fragilissima, apertura postice dilatata, 
labro emarginato. Animalculum vivum ma- 
det sank violacea, manus altrectantis infi- 
dente/' 
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Habitat in Europa, Asia, Africa; in M..Medi- 
terraneo frequentior / etiam pelagica —Linn* 
Syst. Nat. ii. p. 124-6. No. 689—Turton’s 
Linne, iv. p. 528. 

Shell nearly imperforated, roundish, obtuse, 
diaphanous, and very brittle; aperture dilate^ 
behind, with an emarginate lip. The colour 
of the shell is violet, with a sub-triangular 
aperture: the animal, when alive, shines by 
night, and stains the hand with a violet or 
purple dye. 

Many hundreds of this shell were found at Port- 
rush, county of Antrim, by Mrs Clewlow of 
Belfast, and Miss Kelly, after a storm, 
with the animal alive in them. Some of 
them were found floating on the surface of 
the water, and they seemed to be buoyed up 
by a little reticulated membrane, of a purple 
colour; there also exuded from the body of the 
animal a fine purple mucous substance. This 
shell is well known as a West India species, 
and we can only suppose they have been car¬ 
ried on the surface of the water, during a long 
continuance of westerly winds, which prevail¬ 
ed at the time, as they have never since been 
met with* 

The account given by Mrs Clewlow to me of 
this shell, agrees in a great measure with the 
description given by Brown, in his Account 
of Jamaica , which I shall here quote: <f Purple 
Ocean Shell* The creature which forms and 
inhabits this shell, is a native of the ocean, 
and lives frequently many hundred leagues 
from any land; but having met with many of 
the kind between Bermudas and the Wes¬ 
tern Islands, in my voyage from Jamaica? it 
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enables me to communicate the following ac¬ 
count of them. 

4<r The creature probably passes the greatest part 
of life at the bottom of the sea* but rises 
sometimes to the surface* and to do so, it is 
obliged, piscium more, to distend an air-blad¬ 
der* which, however* is formed only for the 
present occasion, and made of tough viscid 
slime, swelled into a vesicular transparent 
mass* that sticks to the head of the animal* 
at the opening of the shell. This raises and 
sustains it while it pleases to continue on the 
surface; but when it wants to return, it 
throws off its bladder* and sinks. I have 
taken up many of these insects alive* with 
the bladder yet affixed to the aperture of the 
shell* and still preserve some with it on* in spi¬ 
rits. I have also observed many of the ve- 
sicula themselves swimming upon the surface 
of the water about that place* which induced 
me to think they were thrown off as the crea¬ 
ture retired. It is observable* that on touch* 
ing the body of this insect* it diffuses a beau¬ 
tiful purple liquor* of which colour the shell 
generally appears when fresh.”— Brown's Ja¬ 
maica * p. 400. 

£1. vivipara. Donovan* Br. Sh. t. 87*—Montagu* Test. Br. 

p. 386. In a stream at Newton Ardes* coun¬ 
ty of Down; rare. 

£3, nemoralis. Donovan* Brit Sh. 1.13.—Montagu* Test Br. 

p. 411* 412. H, hortensis. Common on every 
road side* and in all its varieties. 

£3. hortensis# Montagu, Test. Br. p. 407* H. aspersa,—Do¬ 
novan* Br. Sh# t 131. Common in every 
hedge and garden. 



<528 

24, elegans. 


Cochlea* 
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Plate xxiv. fig. 9* Shell sub-pellucid, some¬ 
what glossy, with seven ventricosc and very 
deeply divided volutions, tapering to rather 
an obtuse apex : the first, or body whorl, is 
much inflated: a white band runs spirally 
from the base to the apex, giving it a strong 
appearance of being carinated, and the volu¬ 
tions are slightly wrinkled across : It is fur¬ 
nished with a deep and wide umbilicus, which 
viewed directly from the base , is partly liid 
by the reflected lip of the shell: aperture sub¬ 
rotund, lip very thin, and reflected on the 
columella. The colour is of a dirty white, 
with.several interrupted dark umber-coloured 
bands, which run spirally from the base to 
. the apex. Length, fths of an inch; breadth, 
eighths. 

One specimen of this very elegant shell, was 
found in a field beyond Eilmainham Jail, 
near the turnpike of Golden Bridge, Dublin,' 
by Mr Edward Stephens, and is now in the 
cabinet of M. J, O’Kelly, Esq. who kindly 
favoured me with it to describe and draw 
from. 

There is a shell in Turton’s Linne, vol. iv. 
p. 524. which bears the name of Helix ele- 
gans; but the learned authors of the Cata¬ 
logue of .the Brit, Test in the 8 th vol. of the 
Linn. Trans, have superseded that name, by 
calling the shell Dr Turton refers to in Lis¬ 
ter’s Conphology, tab. 6L fig, 58. Trochus 
terrestris. Under these circumstances, I may 
be justified in adopting this name, as no otljer 
could be more appropriate. 

Rate xxiv. fig. 10. Shell of a dark horn co¬ 
lour, with seven tapering rounded volutions ; 



26 . elegantis- 
sima. 

27- polita. 

28. bifasciata. 


29- Lackliam- 
ensiSf 
SO* obseura. 

31* lubrica. 
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the three next the apex are twisted like a 
cork-screw, and terminate in a sharp point; 
the five lower whorls slope gradually to a ca- 
rinated ridge, which commences in the centre 
of the outer margin of the lip, and loses it¬ 
self in the fifth whorl, giving the volutions 
the appearance of being flat at bottom: 
the whorls are slightly wrinkled obliquely 
across; the lower whorl is considerably tu¬ 
mid. Aperture somewhat angulated, sub¬ 
oval, and a little depressed; Hp very thin, 
and reflected on the columella at the base, 
with a deep and wide umbilicus. 

Found by Mr Thomas Stephens in a pond in 
the College Botanic Garden, and is in the 
cabinet of Mr O'Kelly. Both this and the 
preceding were found in his presence. 

Donovan, Br. Sh. t. 173. £ 1* Turbo acutus.— 
Montagu, Test, Br. p. 298. t. 10. £ 2. Tur. 
elegantissimus. In sand from Portmarnock: 
rare. 

Donovan, Brit. Shells, t. 177- Turbo albus.— 
Montagu, Test. Br. p. 398. Bantry Bay, rare. 

Donovan, Br. Sh % t. 18. f. 1. T. fasciatus,—Mon¬ 
tagu, Test. Br. 346, Supp. t. 22. £ 1. Very 
plentiful on the sand hills at Portmarnock 
Burrow. 

Montagu, Test. Br. p. 394. t. 11. f. 3.—Linn. 
Trans, viii. p. 212. 

Linn. Trans, viii. p. 212. t.5. £ 11.—Montagu, 
Test. Br. p. 391.; Supp. t. 22. £ 5. One 
specimen on a dry mud wall near Clonooney. 

Montagu, Test. Br. p. 390.; Supp. t. 22 £ 6.— 
Linn. Tr. viii, p. 213. t. 5. £ 12. Under 
stones on the banks of the Bresna; near Fer- 
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bane; and on the sand hills at Portmamoek 
Burrow; common. 

82. vitrea. Montagu, Test. Br. p. 321. t. 12. f. 3.—Linn. 

Trans, viii, p. 213. In sand from Portmar* 
nock; rare, 

33. arenaria. Montagu, Test. Br. p. 322.1.12. f. 4. Tur. de- 

cussatus. In sand from Portmamoek ; rare. 

34. stagnalis. Donovan, Brit Sh. t, 51. f. 2.—Montagu, Test. 

Br. p. 367. t. 16. f. 8. In a ditch and stream 
at Clonooney, two inches from the apex to 
the base: in several ditches at Naas; and 
in the Canal, 

35. palustris. -Linn. Tr. viii. p. 216. t. 5. £ 8.—Donovan, Br. 

Sh. t* 175. £ 1. H. fragilis & £ 2. H. fontL 
nalis. In ditches at Clonooney, Naas, and 
Downpatrick ; also in the Canal; plentiful. 

36. fossarisu Linn. Trans, viii. p. 217-1. 5. £ 9.—Montagu, 

Test Br. p. 872. t. 16. £ 9* In a ditch on 
the Bog of Clonooney; in the river Bresna; 
at Ferbane; and in a ditch near Down¬ 
patrick, on the Strangford road. 

37. succinea. Montagu, Test Br, p. 376-1.16. £ 4. H. putris. 

Donovan, Brit. Sh. t. l 68. f. 1. H. putris. 
In ditches at Clonooney, Naas, and Down¬ 
patrick ; and fine specimens in the Canal. 

88i putris. Montagu, Test Br. p. 373.1.16. £ 3. H. peregra. 

—Linn. Tr. viii, p. 219. Common in almost 
every ditch. 

3 $: limosa. Plate xxiv. fig. II.. " Testaimperforata, oblon- 
giuseula, pellucida, acuta, apertura ovata." 
—'Linn. Syt Nat ii. p. 1249. No. 706.; 

, Turton's Lmn6 f iv. p. 539, Shell imperforate, 
somewhat oblong, pellucid, acute, with an 
; ovate aperture.' It inhabits wet meadows of 

,: , s : Europe; and according to* Dr Turton, is an 
indistinct species. 



LIST OF THE IRISH TE5TACEA. 531 

I have no opportunity of referring to the figures 
pointed out by the above authors in their sy¬ 
nonyms ; but the shell before me is very dif¬ 
ferent from tlie if. putris, although at first 
sight it may be mistaken for it. It differs 
from that shell in being more oblong, the 
aperture narrower, the spire longer, and more 
tapering and acute, the volutions more promi¬ 
nent and rounded, and very deeply divided 
by the separating line, and in having one 
whorl more more than the JEf. putris. Co¬ 
lour of a reddish-brown. I found them plen¬ 
tiful in a ditch on the Bog of Allen, near CIo- 
nooney Barracks. 

40. tentacu- Donovan, Br. Sh. t. 93 —Montagu, Test. Br. 

lata. p. 389* In a stream at Clonooney; in ditches 

at Naas ; and in the Canal plentiful. 

41. canalis. Montagu, Test. Br. p. 309* 1.12. £ II. In sand 

from Portmarnock. 

42. auricula- Donovan, Brit. Sh. t. 51. £ 1.—Montagu, Test. 

ria. Br. p. 275. t. 16. £ 2. and p. 381. t. 16. £ 1, 

H. limosa. In a ditch at Clonooney; and in 
the pond of the Botanic Garden, Dublin. 

43 . laevigata. Montagu, Test. Br. p. 382.—Donovan, Br. Sh. 

I . 105. Plentiful at high-water mark. Port- 
marnocL 

NERITA. 

1 . Canrena. Donovan, Br. Sh. t. 16?. N. intricate.—Mon¬ 

tagu, Test. Br. Supp. p. 148. Portmarnock, 
one specimen. 

2 . glaucina. Donovan, Br. Sh. t 20. £ 1.—Montagu, Test. 

Br. p. 469. Dublin Bay, Portmarnock, and 
Portrush, plentiful. I found one specimen in 
Dublin Bay, measuring If inch from the 
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S. fluviatilis. 

4. littoralis. 

. 5* glabrissi- 
mus. 


1 . tubercu- 
lata. 


I. vulgata. 


LIST OF IRISH TESTACEA# ■ 

base to the apex, being fully half an inch 
longer than any specimen hitherto found on 
the British coasts, 

Montagu, Test. Br. p. 470*—Donovan, Br. Sh. 
t. 16. f. 2. In a stream at Clonooney; in 
the Shannon and Bresna; and in some places 
of the Canal, adhering to stones. 

Linn. Trans, viii. p. 226. t. 5. f. 15. Common 
on most shores. 

Plate xxiv. fig. 12. N. with a pellucid, and al¬ 
most globular shell, pf a bluish-white colour, 
with four volutions, covered with rather wide 
striae, which crosses the whorls obliquely: 
the whorls are pretty deeply divided, and 
somewhat inflated: the spire does not rise 
much above the body of the shell: aperture 
sub-lunated: umbilicus long and narrow, co¬ 
vered with fine regular longitudinal striae: 

, lip very thin, and slightly reflected on the 
base of the shell. Size of the shell one-eighth 
of an inch. Found by Dr; Turton in Dublin 
Bay. 

HALIOTIS. 

Donovan, Br. Sh. t, 5.—Montagu, Test Br. 
p. 473. One specimen was got by the dredge 
at Springfield, by Mr Templeton of Belfast, 
who assures me several specimens have been 
picked up on the shores of Down, particularly 
in the neighbourhood of Springfield. 

PATELLA. ; 

Donovan, Br. Sh. 1.14—Montagu, Test Br. 
p. 475. Common on all rocky shores.' 
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2 . ungarica. 

3. rr^litaris. 

4. lacustris. 

5. oblonga. 

6. pellucida. 
7* ccerulea. 

5. virginea. 

6. Fissura. 
10. Graeca. 


1. entails. 


Donovan, Br. Sh. t. 21. £ 1.—Montagu, Test. 
Br. p. 486.—Dublin Bay, and Portmarnock, 
rare ; but not uncommon, and of a large size, 
adhering to oysters, &c. in Lough Strangford. 

Donovan, Br. Sh. 1.171.—Montagu, Test Br. 
p. 486. t 13. £ 11. Dublin Bay, and Port* 
mamoek. 

Montagu, Test. Br. p. 4S2. P. fluviatilis.— 
Donovan, Br. Sh. t. 147. In a mill-race, 
about a mile below Naas ; plentiful. 

Montagu, Test. Br. p. 484. P, lacustris.—Do¬ 
novan, Br. Sh. 1.150. Adhering to the wa¬ 
ter lily in a stream on the Bog of Allen, near 
Clonooney. 

Donovan, Br. Sh. t. 3. f. 1.—Montagu, Test. 
Br. p, 477. Portmarnock; rare. 

Donovan, Br. Sh. t. 3.f. 1.—-Montagu, Test Br. 
p. 477.—Linn. Trans. viiL p. 234. P. pel¬ 
lucida, testae seniores. Dublin Bay, and 
Portmarnock; rare. 

Donovan, Br. Sh. t 21. f. 2.—Montagu, Test 
Br. p. 480. Portmarnock, and Dublin Bay, 

’ rare ; not uncommon in Lough Strangford. 

Donovan, Br. Sh. 13. £ 2.—Montagu, Test. Br. 
p. 490, Portmarnock; rare, 

Donovan, Br. Sh.' t 21. £ 3. P. reticulata.—* 
Linn, Tr. viii. p. 236.—Montagu, Test Br. 
p. 492. P. reticulata. Portmarnock, rare; 
not uncommon in Lough Strangford., 

DENTAL1UM. 

Donovan, Br. Sh. t. 48.* — Montagu, Test Br. 
p* 494. Portmarnock,and Dublin Bay; rare, 

m m 


YQL. II. 
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Turbo Bryereus. Montagu* Test Brit. p. SIS. t. 15. £ 8. 

—Donovan* Brit. Sh. t. 178. £ $• T. 
costatus, One specimen at Portmarnock. 

Helix caperata. Montagu* Test. Brit. p. 4*30. t. 11. £ 11- 
Linn. Tr. viii. p. 196.; not uncommon at 
Naas* on mud walls. 

Helix janthina, Bantry Bay. Lehinch* county of Clare* and 
Dmimore, Waterford* by Samuel Wright* 
Esq. It would appear from this shell ha¬ 
ving been found on the east coast of Ire¬ 
land* and in different places* that it is ac¬ 
tually an inhabitant of our seas. But it is 
somewhat singular* it should have been so 
long of being discovered by conchologists* 
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XXXI. Remarks respecting the Causes of Or¬ 
ganization. 


By Dr Barclay. 


(Reed 2 8/A December 1815./ 


I have been led to the following observations, 
from perusing a description of a monstrous foetus, 
by the late Dr Sandifort, Professor of Physic, 
Anatomy, and Surgery, in the University of Ley¬ 
den The foetus he describes, is in many re¬ 
spects similar to one in my own collection, and 
which was sent to me some years ago by a friend 

Mm3 


* This description consists of eighty-six pages in quarto, and 
is accompanied with several engravings. It was published at 
Leyden in the year 1784, and has for its title, n Anatom In- 
fantis cerebri destUuti,“‘ . ’l,, ' 



5S8 


DR BARCLAY 


in the country. It wants all the bones of the 
cranium, excepting the bones and the parts of 
bones which enter into the formation of the base. 
On this base,’ there rests a soft substance, divided 
into similar halves between right and left, but ex¬ 
hibiting no character of a brain, in its form, mag¬ 
nitude, colour, or structure, only that the nerves, 
which are regular in appearance, and which pass 
through the usual foramina of the cranium, are 
all connefcted with it. 

The object of the Doctor, is to explain how 
this and other similar productions could have pos¬ 
sibly been formed without a brain ; and in ma¬ 
iling the attempt, he inclines to adopt the opinion 
of Haller, that at one time the several processes 
of organization had been going on in the usual 
manner, when, interrupted by some accident, a 
disease had been induced, which occasioned the 
destruction of the parts that are wanting. 

In corroboration of this opinion, he informs us, 
that some of the mothers of such children, had dis¬ 
tinctly recollected particular injuries which they 
had received during their pregnancy ; and that in 
cases where such were born at a twin-birth, the 
other child was frequently complete in -all its 
parts. He adds, too, that it would be otherwise 
difficult to conceive, how the nerves issuing 
'through the base of the cranium, and supposed by 
to originate in the brainy could exhibit the 
healthy and natural appearance, or how the 
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bloodvessels approaching the base should have 
exactly the Usual characters of those that are des¬ 
tined to nourish a regularly proportioned organ. 

But though such an hypothesis may illustrate 
the case of which he is treating, it will cot ex¬ 
plain how the other fetuses to which he alludes, are 
formed, without the head,—some without the 
head and the neck,—some without the head, the 
neck, and the shoulders,—and some without the 
abdominal viscera. It is not insinuated, nor is it 
believed, that the parts wanting in these fetuses 
had ever existed $ and it is therefore admitted, 
that a great number of the organs may be formed 
without the aid or co-operation of those that are 
considered as of principal importance. 

Hence, the hypothesis, that growth and vitality 
in all circumstances, are necessarily dependent on, 
the action of these organs, is proved to be false, 
and to be founded, like many other physiological 
deductions, on what Bacon calls Experientia vul¬ 
garis,—a. kind of experience that but rarely leads 
to certain conclusions. 

It is true, that in most animals, if the head, 
the brain, or abdominal viscera were to be remov¬ 
ed, the consequence would be the immediate death 
. of all the other parts. Nay, from the connection, 
the mutual dependence, and the powerful sym¬ 
pathy occasionally subsisting among , the different 
parts of the system, it is even true, that a slight 
injury inflicted on parts which usually are con- 
m m 4 , 
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sidered as of trifling importance, has sometimes 
proved fatal to the whole structure. But from 
these facts, are we hastily to conclude with the 
vulgar, that the joint co-operation of all the or¬ 
gans, or the principal organs, is necessary to pro¬ 
duce the phenomena of life ? or are we to suppose, 
that because these phenomena are only perceived 
through the medium of organs, that these organs 
are essential to the existence of Life itself? 

Organization, or those processes by which the or¬ 
gans themselves have been formed, connected and 
arranged, are among the most striking phenomena 
of life; and, therefore, the life, or a principle of 
life, must necessarily have existed, and even ope¬ 
rated, before a single organ could be formed ; it 
being impossible that the organs could precede, 
regulate* or be the cause of, those processes by 
which they themselves are brought into existence. 
The geologist, therefore, with reason infers, that 
all fossil, organized substances, of whatever order, 
genus or species, had once lived in a state of con¬ 
nection either with the animal or vegetable king¬ 
dom, being evidently the effects, and not the cause 
of the vital processes of organization. 

Even Bichat andRicHERAND, and several more 
of the French Physiologists, sufficiently disposed 
to ascribe much to the ponderable materials of 
wbicb organized systems are composed, and espe- 
. qaEy when assisted by what Spren gel calls, the 
imponderabilia, as heat and light, the 
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electric, magnetic, and galvanic fluids, with the 
singular phenomena of their polarisations; are 
unable to explain how a plant or animal, that on¬ 
ly furnish the materials of nourishment, can or¬ 
ganize the systems of their offspring, or how, the 
materials being the same, can, by their chemical 
or mechanical properties, arrange themselves into 
such a diversity of varied, intricate, but regularly 
defined and specific structures, as are found in the 
animal and vegetable kingdoms. Even th||e 
Physiologists have been under the necessity *f 
calling in the aid, of what they denominate Vital 
Laws ,—laws that operate in conformity to the 
plan on which the species of the plant or animal 
is to be constructed, not according to the proper¬ 
ties of the food and drink, or the air that is in¬ 
spired by the individual. Unwilling, however, 
to invoke here the assistance of Deity, or to ad¬ 
mit the operations of a vital principle, they are 
laws enacted by no Legislature, and enforced by 
no agent that has yet been named ; but laws of 
regulations that are self-created, and which, when 
personified by the power of fancy, have, accord¬ 
ing to the courtesy of French Physiology, the 
powers and privileges of real substantial inde¬ 
pendent beings. Now, these laws being as incon¬ 
ceivable as those organs that construct themselves, 
the celebrated Leibnitz, Bonnet, and* Buffon, 
not able to imagine how life could exist without 
4 a regularly organized structure, or how such struc- 
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tur.es could possibly be formed in the present 
times, when the Deity, as their hypothesis im¬ 
plies, no longer exerts either his creative or super¬ 
intending powers, are inclined to believe, that all 
organized systems were created at once in some of 
the remotest periods of antiquity, and being en¬ 
dowed with a slight degree of perception or irrita¬ 
bility, are ready to expand into maturity as soon as 
they meet with a proper nidus, suitable nourish- 
and appropriate excitement. Till then, they 
are floating in countless myriads, through the ele¬ 
ments of air, water, and earth, in the state of ex¬ 
tremely minute and invisible atoms, which Leib¬ 
nitz calls monads ,-— Bonnet, .ffrsw, —and Buf- 
fon, organic particles or molecules. 

So far, these eminent Philosophers agrees though 
differing considerably when descending to detail, 
excepting that they all somewhat approach to a 
system of fatalism ; and Leibnitz, the most, de¬ 
nying the existence of cause and effect, and sub¬ 
stituting for them what he calls harmony ,—a crea¬ 
ture of his fancy, that does not seem to be very 
intelligible. None of them account for the pro¬ 
duction of hybrids hr mules between different 
species. Bonnet, who attempts it, is rather un¬ 
successful, and, on his principles, would be equal¬ 
ly embarrassed in accounting for either excesses 
or: deficiencies of organs in monsters,, ■ 

.^Instead of soaring on the wings of fancy into 
disk, boundless regions of conjecture, would it 
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not be preferable, in such investigations, to take 
for our guides patient experiment and cautious 
observation ? They may not carry us so far or so 
fast as many will in general be inclined to go; 
but, so far as they conduct us, they will do it on 
certain and on safe grounds. Inquiring at them, 
they give us no information whatever respecting 
any previous existence of plants or animals float¬ 
ing invisibly through the regions of space, in the 
state of infinitely minute organized atoms : 
They only inform us, that the first materials out 
of which organized structures are formed, , are 
fluids secreted from the vessels of the parents, 
and that something operating within these fluids 
begins to arrange them into systems of organs 
similar to those belonging to the species of 
the individuals that supply the materials, and 
that this something, continuing to operate on 
the same plan, making always a selection of what 
is useful, and rejecting what is hurtful, arranges 
the materials that are afterwards supplied from 
the food and drink, and the air that is inspired, 
till the organs be completed: That the system 
of organs thus formed, is the medium of inter¬ 
course between it, and surrounding objects; so 
that they are found mutually to re-act upon one 
another: That in some animals, when powerfully 
excited, it employs a part of these organs to de¬ 
stroy the rest ; and often, when the organs are de¬ 
ficient or injured. Or in a state which it cannot re* 
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pair nor carry on its destined operations, it deserts 
them entirely, leaving them to the fate of their 1 
own inherent chemical affinities, which sooner or 
later dissolve the temporary arrangements of their 
particles, and mingle them again with the mass of 
dust from which they had been taken. 

If the philosopher be anxious to know what is 
the nature of these Agents that thus organise the 
various structures of plants and animals, he can 
only know them from their Effects j and a9 these 
are different in different structures, he may safely 
conclude, that their orders, genera, and species^ 
are as many as are the orders, genera and species 
of the structures which they form. Of their real 
essence, as of that of any other substance in na¬ 
ture, he must he content to remain ignorant. But 
should he wish merely to know them, as he knows 
eibier substances, from their effects, in that way 
he may know more of them than of any others 
that have ever happened to engage his attention. 
No substances produce such a number or such a 
variety of specific effects, or in such a regular or¬ 
der of succession as they do in constructing their 
systems; and, in acting through the medium of 
these systems, no substances exhibit such a num¬ 
ber or such a- diversity of specific operations; 
while the systems themselves, in each species, dis¬ 
play additional discriminating characters, in their 
magnitude, and colours; in the number of 
their organs, in the varieties of theirkindsjia 
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their relative situations, connections and propor¬ 
tions. 

The wonder is, that these agents or active sub¬ 
stances, possessed only of limited powers, and 
frequently re-acted upon by their organs, and 
through the medium of these organs, by external 
causes, can, amidst the diversities of climate and 
circumstance, and from such an immense variety 
of materials, as must often occur in the food and 
drink, be able to construct regular systems so fre¬ 
quently as they do. 

In this view, a monstrous production should 
cease to be a matter of any surprise, as, weigh¬ 
ing and deliberating on every circumstance, those 
which are termed natural productions, seem by 
much the greater wonder of the two. And 
when we consider how accurately preserved are 
the regular proportions between the sexes and 
accompanying instincts in sex and species, not¬ 
withstanding the powers bestowed upon many 
of regulating their temperature to a certain ex¬ 
tent, we are tempted to suspect the superin¬ 
tendence, direction, and assistance of some su¬ 
perior power and intelligence that is not embar¬ 
rassed by these differences of time or place, of the 
changes of circumstance in which they are pro¬ 
duced. 1 

At the same time, from observing that this 
power is hot extended to unlimited degrees, 
and to fewer degrees ’ with regard to individuals 
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than species, and with regard to species than to 
genera, there is reason to believe that it is rather 
limited from wisdom than from physical re¬ 
sistance ; and hence are circumstances allowed to 
operate to the injury, mutilation, and the destrue- 
•tion of numerous individuals, while their species, 
notwithstanding, is regularly preserved j in other 
words, are permitted to operate only in propor¬ 
tion to the more or less abundant supply of the 
hew individuals that are successively brought in¬ 
to existence for continuing the species. 
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XXXII, On the Genera and Species of Eprobos- 
cideous Insects. 


By Wiliiam Elforb Leach, Esq. 

(Read 10 th April 1810.J 

INSECTA EPRQBOSCIDEA. 

Character Essentialis. 

K 

Caput a trunco sutura saltern discretum. 

HausteMum valvulis duabus tectum aut supertectum. 
Ungues compositL - - ■ 

Character Naturalh . 

f* CORPUS * subovatum depressum : abdomen, maxijn& parte 
except^ cute coiiacea solidiuscula vestitum ” 
w Caput saepe thorace angustius, suborbiculatum: oeuU late* 
rales subovales immersi distantes quandoque vix discer- 
nandi: ocelli in plurimis deficientes:” aniemm ante ocu- 

los 


* Characters m “ n nctatm observavit CL Latrettk* 



548 


m W. E. LEACH 


los in clypeum vel ad clypei latera insert^ brevissimae 
ntmc lamellae dentiformes nunc tuberculiformes setigerae; 
“ kaustetlum e tuberculo enascens e setis duabus constans, at 
setam unicam cylindricam elongatam porrecto-arcuatam 
referens ; seta superior© subtus fomicata et inferam reci¬ 
pient©:” valvulce duae subcorneae lamelliformes longitudi- 
nales elongatse angustae subaeque latae pilosae obtusse ad 
margines internos conniventes haystellum tegentes aut 
supertegentes: labium membranaceum ssepius concavo- 
impressum. 

u Truncus subtrapeziformis et antice paulo angustior vel qua¬ 
drates linea transversa impressa postip& saspius notatus; 
margine antico in multis retrorsum atcuato seu concavo 
et capitis marginem posticum excipient©; stigmata qua- 
tuor distincta, duobus ad angulos anticos, aliis posticis : 
alee, haltares et squamulae mode existantes modo defiei- 
entes : alee horizontales subincumbentes aut divaricatae: 
pedes breves crassi extensi, antici duo ab aliis remoti; 
tarsi crimes 5-articulati, articulo ultimo majore crasso; 
ungues duo validissimi quasi duplicati aut ternati, basi bi- 
dentati aut tridentati,” 

u Abdomen latum subtrigonum vel suborbiculatum distenden- 
dura supra ad basin transverse coriaceum, ultra molle spon¬ 
giosum et infra saltern inarticulatum ” 

u LAEVA in matris abdomine nutrienda ad transformationem 
excludenda.” 

u P0PA larvse cute indurate obtecta, ad unum apicem subor- 
biculatim impressa ” 


Stirpium 
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Stirpium Generumque Synopsis . 

Stirps I. 

Alee duas j cellulae limbales tantum inchoatae. Thorax antic# 
acuminatus integer. ( Collum distinctum.) 

Genus L Hippobosca. Ocelli nulli. 

Stirps II, 

Alee duae * cellulae limbales eompletae. Thorax antice arcuatp- 
emarginatus capitis marginem posticum excipiens. 

* Aim suheequefere latm apice rotundaim . 

Genus Q. Feronia. Ocelli nulli. 

- — — 3. OrnithomyIa. Ocelli tres. 

** Alee acuminates. 

- - 4. Stenepteryx. Ocelli tres. 

—. . 5. Oxypterum. Ocelli nulli. 

Stirps III. 

Alas nullae. Thorax antice arcuato-emarginatus capitis margin 
ginem posticum excipiens. 

Genus 6. Me lop hag us. Ocelli nulli. 


Characteres Stirpium ct Generunu 

/ STIRPS I. 

Caput trunco angustius; collum distinctum.. 
-ite duae cellulis limbalihus tantum inchoatis. 
Pectus antice xmpressum non emarginatum. 

N n 


YOU II. 
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Gen, L—HIPPOBGSCA. 

Hippobgsca, Auc£orum> 

Antennae tuberculiformes in clypei fossulis receptae ; seta dorsali 
elongata. 

Labium subtriangulare. 

Haustellum cylindricum paululum incurvatum valvulis aequante. 
OceUi milli. 

Oculi vaide distincti ovati. 

Tarsi imgue singulo vaide dentato: dente infero obtuso; basis 
infera etiam brevissima et obtuse producta. 

Alee subaeque fer£ latae, apice rotundatae. 

STIRPS II. 

CafUt trunco angustius margins postico in trunci emargi- 
nationem recepto/ 

Alee duse cellulis limbalibus completis. 

Pectus antice emarginatum. 


Gen. FERONIA. 

’ Anienndt tuberculiformes, hirsutas in foveolis receptae. 

Labium breve semicirculare. 

Haustellum cylindricum subincurvum valvulis pauIo brevius. 
Ocelli null!. 

Oculi vaide distincti ovati. 

Tw^i unguibus bidentatis. 

Alee subaeque fere latae, apice rotundatae. 

Gen. 3.—ORNITHOMYIA. 

Ohnithymia, Laireilk, Olivier. 

Hippobosca, Auctorum. 

Antennae lameliiformes hirsute in clypeum ante oculos msertse. 
Labium spice rotundatum, emarginatum aut rectum. 
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Hausiellum breve aut elongatum. 

Ocelli tres in foveolis verticis receptas et in triangulum dispositL 
Oculi valde distinct! ovati. 

Tarsi unguibus tridentatis. 

Alee subasque fere latae, apice rotundatss. 


Gen. 4_STENEPTERYX. 

Ornithomyia, Laireille, Olivier * 

Hippobosca, Auctorum. 

Antenna lamellifotmes birsutae (divaricatae.) 

Labium apice arcuato-subrotnndatum. 

J Haustellum valde elongatum (valvulis longius.) 

Ocelli tres in verticis foveolis receptee et in triangulum dispositi> 
Oculi valde distinct! ovati« 

Tarsi unguibus tridentatis. 

Alee angustse apice acutissimae. 

Gen. 5.—OXYPTERUM. 

OxypteruMj Kirby, MSS. 

Ornithomyia, Olivier . 

Hippobosca^ Schaffer* 

Antenna dentiformes hirsutae ad clypei latera ante et inter crcifc 
los insertse. 

Labium subconcavum margine antico rotundato. 

Haustellum valvulis ssquale. 

Ocelli nulli. 

Oculi paryi ovati laterales. 

Tarsi unguibus tridentatis. . , 

Alee acuminatae. ' 


STIRPS III 

m ■, . 

Caput trunco paulo latius aut illius latitudines 
Ala nullae. 

Pectus antice ©marginatum* 


N n % 
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Gen. 6.—MELOPHAGUS. 

Melofhagus, Latreille. 

Hippobgsca, Auctorum. 

Antennas in fossulis receptae. 

Labium coriaceo-membranaceum subtriangulare ? 

HausteUum longum areuato-incurvum valvulis paulo brevius. 
Ocelli nulli. 

Oculi parvi laterales lineares. 

Tarsi unguibus subtus breviter unidentatis. 

Ake nullse* 


Synopsis Specierunim 


L HIPPOBOSCA. 

1. Maculata. Scutello nigricante maculis tribtis fiavis ; media 

majore. 

2. FrancilhnL Scutello flavo immaculato. 

S. Equina, Scutello nigra macula transversa Say a. 

4. Camdina. Scutello fusco-ferrugineo macula longitudinaH 
fiava. 


II. FERONIA. 

3 . Spinifera. Piceo-atra alis obscuris ; angulo anali subhya- 
lino-nitente, thorace antice utrimque spina acuta armato. 

2. Americana. Lutescens* thorace angulis anticis in tubercula 

obtusa product!s, alis subiricoloribus. 

3, Madeayi. Luteo-fiava, thorace angulis anticis in tubercula 

acuta productis, alis luteseentibus. 

III. OENITHQMYIA. 

* w 

f Antennae magnm dejlexcs vaginam supertegenies: hausldhm et 
: f- mgmk breves. 

a. Labium apice roiundalum. 

I* Australasia?. Capite pedibusque testaceis, corpore fused. 
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2. Nigricans . Corpora nigricante, scutello thorace antice pe- 

dibusque fuscescentibus. 
b. Labium apice arcuato-subemarginatum . 

3. Ert/ihrocepkala. Corpora perfusco, capite rubro, pedibus fus- 

cescentibus. 

** Antennce parvee div&'gentes ; hausiellum et vagina elongates . 

4. Viridis. Pterigosteo extimo marginal! apice curvato. 

5. Acicularia. Pterigosteo marginali extimo recto. 

IV. STENEPTERYX. 

1. Hirundinis . Cqrpore pallide fuscescente aut testaceo. 

V. OXYPTERUM. 

1. Pallidum . Corpora testaceo^ abdomine fusco,, alls acutis. 

2. Kirbyanum. Corpore fuseo-testaceo, alls acuminatis ; apice 

rotundatis. 


VI. MELOPHAGUS. 
1. Quinns. Corpore testaceo piloso. 


Descriptiones et Synmvymia Specie rum. 

L HIPPOBOSCA. 

I. Hippobosca maculata. 

Tab. xxvi. %. 11.—IS. 

H. scutello nigricante, maculis tribus davis; media majore. 

Hippobosca equina ex India Oriental!. Fab. Syst Ant, 338. tin. 9. 
Habitat in India Oriental! baud infrequens. 

Mus. Dom. Francillon, Marsham, MacLeay, Leach. 

Caput fiavum: oculi piceo-nigricantes: labium pallide flavum : 
hausiellum nigrum ; vagina nigro-atra pilis cAscentibus 
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vestita: from Eava; medio late exarato obscuriore: clypeus 
politus Eavus, medio tenuiter sulcato; margine pallido- 
brunneoantice acute emarginatus; iaciniis panim divari- 
catxs subtruncatis, postice subrotundatus tenuiter emargina¬ 
tus. 

Thorax picens Bavo-maculatus irregulariter profundius-stri- 
gosus; striis seepe conEuentibus quasi crenulatis: scuiellum 
nigricans aut intense nigro-pieeum maeulis tribus flavis 
transverse dispositis, media majore, margine postico albo-ci- 
liato : pectus nigro-pieeum transversim strigosum : aim an¬ 
tice inter pterigostea hyalinae, postice obscurse ; pterigostea 
picea basi Eava: pedes fusco-iutescentes paiiide viiiosuli; an- 
tenores immaculati; quatuor postici apice tibiarum annulis- 
que femorum nigris ; tibiis posterioribus medio nigris ; tarsi 
picei; ungues atri. 

Abdomen pilis cinerascentibus velutinuip ; lateribus ssepe nudis 
luteo-fuscis. 

Hippobosca Francilloni* 

Tab, xxvi. Eg. 8.—10. 

EL scutello Bavo immacukto. 

Habitat - 

Mus. Dom. MacLcay* Francillon. 

Caput Bavum : oculi atri: labium pallidum: hausieUum luteum 
apice obseurius: vagina picea pilis albidis tecta: clypeus 
flavus medio longitudinaliter sulcatus, postice rotundatus^ 
antice acute emarginatus; Iaciniis parum divaricatis Ianceo- 
ktis : frons Eava 9 medio late exarato. 

Thorax pallidus irregulariter strigosus disco piceo: scuiellum 
pallidum immacuktura postice pilis albidis ciliatum : pectus 
punctuktum pallidum lateribus picep-atris, transversim stri¬ 
gosum ; aim obscurse: pterigostea Eava apice piceo-nigra: 
pedes; anteriores immaculati; intermedii et poste- 
ViprePilbiis femoribusque annulis duobus nigro-piceis oma- 
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tis : tarsi anteriores lutei; posteriores et medii obscuriores : 
ungues atri. 

Abdomen fuscum pilis incanis obtectum. 

3 . Hippobosca Equina. 

Tab. xxvi. fig. 4.—7* 

H. scutello nigro macula transversa flavsL 

Hippobosca pedibus tetradactylis, alis cruciatis, Geoff* Ins . ii. 547. 1- 
pl- 18./. 1. 

Hippobosca fusca, alis magnis fuscis, unguibus siinplicibus, Be Geer, 
Ins . vL 275. 1. pi. 16. Jig. 1, 2. " 

Musca Equina tenax. Act. Ups. 1736, p. 31. 27. 
feippobosca Equina, Linn. Syst. Nat, xii. i. 1010. 

-- Fru Sv. ed. alt. 1921. 

Fab. Syst. Ant. 337. 2. 

Pans. Faun. Ins. Germ. fas. 7. tab. 23. 

Schell. Gen. des Moucji. dipt. tab. 42. f. 1. 

La.tr. Gen. Crust. et Ins. iv. 365. 

Scop , Ent. Cam , 1022. 

Sckrank. Emtm. Ins. Anst. 1007. 

Pod. Mus. Grcec. 120. 

Vill. Ent. iii. 610. 1. 

Fourc. Ent. Paris, ii. 504. 1. 

Oliv. Encycl. Meth Ins. viz. 91. X. 

Moss. In. Etrus. 337. 1591. 

0 Scutello toto flavo (mas ?) Habitat in Europa, Africa. 
Habitat in Europa * frequentissima, equorum pestis, (Ang- 
Kce Forest Jly*) 0 Mus. MacLeay, Leach. 

Caput flavum ; vertex pallidus utrinque seta distincta nigra : 
pculi piceo-mgri; labium pallidum : hausiellum nigrum : vu~ 
gina piceo-atra pilis nigris vestita : clypems pallidas medio 
longitudinatiter impressus, anticd &cut& emarginatus ; lacimis 
divaricatis oblique subtruncatis, apice acutis ; fffons flava, 
medio late exarata obscurior. 

* Far. a habitat in JSgypti copra, observ. Savigny, qui exemplum. mihi 
fiommnmcavit anno 1815. 
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Thorax nigro-piceus pallide flavo-maeulatus* irregulariter stri- 
gosus; striis saspe conflaentibus, nonnunquam etiam quasi 
crenulatus; scuiellum nigro-piceum macula flava ovata trans- 
yersa notatum: pectus piceum lateribus oblique strigosis 
airis: alee obscurse: pierigostea 3utea fusco-marginata: pedes 
lutei pilis nigris obtecti; anteriores immaculati; tibiae fe- 
moraque mediae annulo unico* posteriores annulis duobus 
fuscis; tarsi lutei; ungues atri. 

4-3HOMEN luteum aut brunneo-luteum* pilis nigricantibus palli- 
disque obtectum. 

4. Hippdbosca Camelina* 

Tab. xxvii. fig. 11.—14. 

H. scutello fuseo-femigineo macula longitudinal! flava. 

Hippobosca Camelina, Savigny MSS. 

Hahiiqf in JEgypti camelo. 

Mus. Savigny* MaeLeay* Nost. ex Savigny dono. 

Buplo major H. equina. 

Caput flavum; oculi piceo-atri; labium pallidum: haystellum 
flavum; vagina fuscescens: clypeus flavus, postice puncto 
ippresso, antice emarginatus ; laciniis apice rotundatis: from 
flava* lateribus interne arcuatis* medio exarato obscuriore. 

Thorax fermgineo-fuscus flavo-maeulatus irregulariter strigo- 
sus: scuiellum fusco-ferruginetim macula longitudinals flava 
notatum : pectus sordide-ferrngineum lateribus transversim 
strigosis; striis postice arcuatis: alee obscurae: pierigostea 
lutea fusco-marginata : pedes sordid^ lutei pilis pallidis ob¬ 
tecti : femoribus quatuor antieis* femoribus posticis apice ti- 
biisque apice basique saturatioribus: tarsi fubferruginei; 
ungues atri. 

Abdomen pallido-birsutum ; dorsum sordid^ fusco-luteam : ven¬ 
ter sordide fulvescente-luteum. 

f Femoribus anticis concoloribus coxis pallidis* tibiis intermediis 

. ■*, apice basique obscusioribus. 
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II. FERONIA. 

1. Feronia spinifera. 

Tab. xxvi. fig. 1.—3. 

F. piceo-atra, alis obscuris; angulo anali subhyalino nitente, 
thorace angulis antice utinque spina acuta armato. 

Habitat -* 

Mas. Dora. MacLeay. 

Caput nigrum: oculi rufi; labium albidum: vagina picea. 
Thorax piceo-ater antice spina acuta utrinque armatus: pectus 
piceum ; alee obscurae anguio anali subhyalino nitente; p£e- 
rigostea picea; limbalibus basi pallidis : pedes supra picei, 
subtus testaceo-picei: ungues atri. 

2. Feronia Americana. 

Tab. xxvii. fig. 1.—3. 

F. lutescens, thorace angulis anticis in tubercula obtusa pro¬ 
duces., alis subiricoloribus. 

Habitat in America, (Georgia.) 

Mus. Dom, Francillon, 

Caput lutescens: oculi atro-nigri: antennse nigricantes: labium , 
album: kaustellum luteum: vagina picea pilis nigris obteeta; 
clypeus subquadratus luteus antice late emarginatus; laciniis 
divarieatis acuminatis r^/ro^ brunneo-lutea ; marginibus elc- 
vatis glaberrimis : vertex elevatus glaberrimus luteus# 
Thorax subbrunneo-luteus obscurius irregulariter strigosus de- 
pressione cruciformi notatus: scnielhm subbrunneo-luteura 
medio impressum ; pectus pallidum glabrura medio sulcatum 
lateribus subcrenulatis, antice bifurcatum; laciniis rotundatis; 
alee subiricolores: pterigostea picea et lufcea: pedes lutei; 
tarsi obscuriores : ungues nigri. 

Ardomen fkvo-luteum punctulis nigris sparsum, basi medioque 
supra obscurius. / 
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3. Feronia Macleayi. 

F. luteo-flava, thorace anguiis anticis in tubercula acuta pro; 
duetis, alis lutescentibus. 

Habitat in Australasia. 

Mus. Doxn. Francillon. 

Magnitudo ojnnino Ornithomyiae viridis. 


III. ORNITHOMYIA. 

* a. 

1 . Ornithomyia Australasian 
Tab. xxv. fig. 6.—S. 

O. capite pedibusque testaceisj corpore fusco. 

Hippobosca Australasias, Fab . Syst Anti, 33t. 1. 

Ornithomyia Australasiae, Oliv. Encycl Meth. Insect yili. 544 I* 

Habitat in Australasia. 

Mtrs. Dean. MacLeay. 

Captjt testaceum: oculi nigro-fiisci: labium pallidum apice acute* 
subrotundatum Jdeflexum: vagina fusca pilis saturatioribus 
vestita; antennas testaceae ; vertex triangularis elevatus. 
Thorax saturate fuscus subfee vis substrigosus : pectus testaceum 
politum antice acutissixne bidentatum: alee obscures; pteri- 
gostea marginalia picea, limbalia fiava: pedes testacei: tarsi 
fusel apice, albi; ungues atri. 

2 . Ornithomyia nigricans. 

Tab. xxvii. fig. 7*—10. 

O. nigricans, scutdlJo thorace antice pedibusque fuscescenti- 
bus. 

Ornythomyia nigricans, Laireitle , MSS. 

- Habitat u\ India, (Bengal.) 

Mbs. Brogniart, Latreille, Leach,—communicavit Latrejlle. 
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Caput fuscum: oculi piceo-atri: labium pallidum: vagina fla- 
vida apice fusca; clypeus -testaceus : from saturate ferrugi-* 
nea : cantkus oculorum externe et vertex flavi. 

Thorax fusco-ferrugineus irregulariter strigosus, antice saturate 
ferrugineus : scutellum saturate ferrugineum aut luteum : 
pectus fernigmeo-luteum: alee subfuscescentes: pterigostea 
marginalia fusco-ferruginea, limbalia albida: pedes sordide 
viridescentes femoribus supra tibiis lateraliter tarsisque nigri- 
cantibus: ungues atri. 

Abdomen sordide testaceum pills nigricantibus vesiitum; dor * 
sum nigricans. 


* h. 

3. Ornithoniyia erythrocephala. 

Tab. xxvii. fig. 4.—6. 

O. corpore perfusco, capite rubro, pedibus fusccscentibus. 
Habitat in Brasiliis. 

Mus. Britann. Commumcavit Dorn. Beid. 

Caput rubrum infra sordide viridescentc-testaceum : labium ai- 
bidum. 

Thorax perfuscus antice sordide testaceus; scutellum perfuse 
cum: pectus sordide viridescente-testaceum: alee pallide 
fuscescentes: pterigostea marginalia fusca, limbalia albida; 
pedes Fuscescentes infra sordid^ viridescente-testacei: tarsi 
quatuor anteriores sordide testaeei nigro-marginati, postice 
nigri: ungues atri. 

Abdomen luteiun nigricante-hirsutum: dorsum saturating 
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4. Omithomyia viridis. 

Tab. xxv. %. 1—3. 

O. pterigosteo extimo marginal! apice curvato. 

Hippabosca viridis alis hyalinis fusris, Be Geer, Mem. mr les Ins . vi. 

285. 2. pZ. 16./. 21, 22. 

Hippabosca Corvi, Stapol. Ent. Cam . 1026. 

Oliv. Eucycl. Mcth. Insect yii. 92. 4 
Onrithomyia viridis, Latr. Hitt Hat des Crust et des Insect xiv. 402. 
Latr. Gen . Crust et Insect. 4. 362. 

Oliv. Encycl. Meth . Insect viit 544. 2. 

Habitat in Anglian Gallise turd is, corvis, picis frequens. 

Caput testaeeum : oculi nigricantes ; labium album : gut a polita 
laevis cornea testacea lucida i hausiellum pallidum: vagina 
fusca. 

Thorax fusco-viridis suturis pallidioribus; scutellum fuscovi- 
ride; pectus viride-glabrum politum antice late emargina- 
ttim; laeiniae breves divaricatae subobscuroe: aim hyalin® 
subobscurae: pterigostea testacea fusco-marglnata, limbali- 
bus albidis: pedes virides ; tarsi virides apice picei: ungues 
piceo-nigri. 

Abdomen cinereo-viride nigro hirsutura: venter basi utrinque 
processu ovato subcoriaceo-membranaceo pallido instructurru 

Sexus alter ? 

Var. /S. Pectore antice. acute emarginato, laciniis stibeom- 
pressis dentiformibus. 

Habitat in Angliae Corvo monedula. 

Mus. MacLeay, Leach. 

Caput testaceo-fuscum: oculi nigri; labium album ; vagina su¬ 
pra testacea, subtus fusca: gula polita l®vis cornea testaceo- 
fosca. 

Thorax fuscus suturis testaceis: scuiellum fuscun): pectus politum 
glabrum antice acute emarginatum; laeiniae dentiformes sub- 
epmj^ssae ajpice subacutae ; aim obscurae; pterigostea picea* 
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limbalia sordid^ albida: pedes virides: tarsi virides apkp 
nigri; ungues nigri. 

Abdomen obscurum lateribus nigro-ciliatis. 

Has varietates sexus mihi videntur. 

5, Ornithomyia avicularia 

Tab- xxv. fig. 4; 5. 

O. pterigosteo marginal! extimo recto. 

Ornithomyia avicularia, Linn, Sj/st. Nat, xii X 

- Fn, Sv. 

YOL tint. iii. 6X0. 2. 

Habitat in Gallia vulgatissime; in Angllae Tetraone te-* 
trice et in alauda pipit dicta rarius *. 

Mus. Linn. Samonelle, MacLeay, Stephens, Leach. 

Caput fusco-viride aut testaceum : ocnli picei ant nigri: labium 
album; vagina fusca. 

Thorax fusco-viridis aut testaceus suturis lineisque pallid! or 1- 
bus : pectus politum viride aut testaceum: alee subohscurae: 
pierigostea picea limbalibus testaceis. 

Abdomen viridescente fuscum; venter utrinque basi saspius pro- 
cessu ovato instructum. 


Mease Decembre in Barnnoma meridional legit Pater mens. 
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IV. STENEPTERYX. 

1. Stenepteryx Hirundinisr. 

Tab. xxv. fig. 9*—U- 

& corpore pallide fuscescente aut testacea. 

Hippobosca hirundinis, Linn, Syst. Nat. xli. t. 

-- Fn, Sv. 

ScopoL Ent. Cam. 1023. 

VilL Ent iii. 611* 3. 

Fourc. Ent Par. ii. 504. 2. 

JRass. .Fti. Etrusc* si. 337. 159& 

Walck. Fn , Pa/*, ii. 416. 

Ormthoinyia Hrundlnis, Xatr. Gerc. Cmi etf Insect, iv. 362. 

Ofc Encyd. Mtth Insect, viii. 544. 3. 
Hippobosca pedibus sexdactylis alis divaricatis, Gecfi Ins. ii 54. 7. & 

Habitat in, Hirundine urbita. 

Caput fuseescenspiceo-nigri: fo&am album: gula cor¬ 
nea polita: kaustellum testaceo-fuscum; wgma fusco-testa- 
, cea: facies fusco-testacea; vertex polita. 

Thorax fuscus strigosus: pectus politum glabrura antice pro- 
ductum acuteique emargmatum; ate hyalinse: plerigostea 
testaeeo-viridia: pedes virides: ungues piceo-nigri. 
Abdomen fuscum postice emargiuatum. 
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Y. OXYPTERUM. 

1. Osypterum paliidttm. 

Tab* xxv. fig. 12.—14?. 

O. testaceum, abdomine fusco > alis acutis. 

Hippobosca, Sckmff* Elem , Ent. tab . 7. 

- Icon. Insect. Ratisb. 53. f 1,2. 

Ornithomyia pallida, Oliv. EncycL Mfoh Insect, viii. 54&* 5. 

Habitat in (^Cypselo nigro) Hirundine apum, Zi«4. 

Caput testaceum: cculi fusci ; labium album : hmsieUum satu¬ 
rate fusco-testaceum; vagina fusco-testacea nigro-pilosa; an~ 
tennee testacese nigro-ciliatae. 

Thorax subquadratus glaber antice profunde emarginatus; la- 
ciniis productis pilosis: scutellum pilosum : pectus glabram 
transversim sub$trigosum : alee hyalinae ; pterigosiea' viii- 
descente-fusca, costali apace subsaturatiore; pedes fusco-tes- 
tacei: tarsi obscuriores: ungues atri. 

Abdomen fuscum. 


2* Oxypterum Kirbyanmtu 

Tab. xxv. fig. 15, 16 ., 

O. fusco-testaceum, alis acuminatis apice subrotundatus. 
Habitat in Anglia. 

Mus. Kirby, qui in com. Suffolk seme! legit. 

Capu'I fusco-testaceum : ocidi fusci: labium album; JmusteUum 

•-; vagina saturate fusca valde pilosa: antennm testacesc 

nigro-eiliatm. 

Thorax subquadratus crenulalus antice profunda emarginatus; 
heiniis productis pilosis: pectus transversim strigosum; alaz 
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hyalinae; pterigostea testacea, costali vix apice ^aturatiofe % 
pedes fusco-testacei; tarsi lati obscuriores: ungues atri. 
Abdomen fusco-testaceum. 


VL MELOPHAGUS. 

1. Melophagus ovinus. 

Tab. xxvi. fig. 14, 15. 

• M. testaceus pilosus. 

Hippobosca ovina, Linn. Syst. Nat. xiL U 
—— Fra. Sv. 

Fill Fnt Hi. 611. 4. 

Fab. Syst. Anti 339. 7. 

Schrank, Enum. Insect Aust . 1008. 

Oliv. Encycl. Metk. Insect vii. 92. 5. 

Panz, Fit Insect. Germ. 51. — 14. 

, MdophaguS ovinus, Latr. Diet. d?I.list. Nut 24. 197. 598. 

<- Hist. Nat. des Crust. A des Insect xiv. 40§* 

—^—GeiL CnMt ei Insect, iv. 363. 

Habitat in Ovem arietem. 

Caput testaceum ; ociili picei. 

Thorax testaceus: pectus punctulatum: pedes testaeei; ungues 
uigri. 

Abdomen fusco-testaeeum. 


Hippobosca 1. Vespertilionis et %. Longipennis, Fabr. Syst. 
Anti. 3. Cervi, Oliv. Encycl. Meth. 4. Uralensis, Gmelin; riecnon 
Omitbomyia 1. Turdi, 2. Brunea, Oliv. Encycl Mdth. Insecta 
mihi invisa. 

Eproboscideorum species oranes petit W. E. Leach* , 
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tabular™ explicatio. 

TAB* XXV. Fig. 1, Omithomyia viridis, mag. nat 

2. O. viridis caput auctum. 

3. O. viridis ala amplificata. 

4. Omithomyia avicularia, mag* nat 

5. O. avicularias ala ampl. 

6. O, Australasias, mag, nat 

7* et 8. O. Australasias caput efc ala ampl. 

9. Stenepteryx hirundinis, mag* nat, 

10. et 11* S. hirundinis ala et caput auct 

12. Oxypterum pallidum. 

13. et 14. O. pallidi ala et caput auct 

15. Oxypterum Kirbyanum, mag. nat, 

16. O. Kirbyani ala amplificata. 

TAB* XXVI, Fig. 1. Feronia spinifera, mag. nat. 

2. et S» F. spiniferas caput et ala ampl. 

4* et 5. Hippobosca equina, mag. nat, 

6. et 7. H. equinse caput et ala auct. 

8. Hippobosca Francilloni, mag. nat. 

9* et 10. H, Francilloni ala caputque auct 

11. Hippobosca maeukta ; mag. nat. 

12. et 13. H. maculatas ala et caput auet 

14. Melophagus ovinus, mag. nat 

15. M. ovini caput auctum. 


0 0 
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XXVII. Fig. 1. Feronia Americana, mag. nat. 

2. —-r—-—*. ———— capite amplificato. 

3. - -- -ala aucta. 

4 . Ornithomyia erythrocepliala, mag. nat. 

5. O. erythrocephalae caput auctum. 

6. Ejusdem ala aucta. 

7. Ornithomyia nigricans, mag. nat. 

8 } 9 . et 10. Pes anticus, caput alaque O. ni¬ 
gricans, mag. nat. 

11. Hippobosca cameli, mag. nat. 

12. H. cameli caput auctum. 

13. Ejusdem ala amplificata. 

1 4. -pes auctus. 
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XXXIII. On the Arrangement of (Estrideous 
Insects . 


By William Elford Leach, Esq. 


( Bead 6th April lSll.Jt 

(ESTRIDEA. 

Character Essentialis. 

Ales duae. 

Os clausum ; instramentis cibariis imperfectis. 

. Genus L OESTRUS. 

CEstrus auctorum. 

Ala? cellulis duabus limbalibus exterioribus perfects; interion- 
bus terminalibus. 

Thorax superficie inagquali. 

Abdomen apice dedexum; fcemin^e acuminatum. 

Oculi distantes maris approximatiores. 

* Thorax punctis elevatis scabriwcutus. 

Sp. 1 . Oms* 

CEstrus ovis, Linn*—Clark, Trans . Linn, $oc< iii. 

** Thorax maculis glahris nitidis nudis tessalcctus, 

Sp. 2. Boris, 

CEstrus bovis, Clark, Tram • Linn, Soc, iii 

o G 2 
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Sp. 8. Ericetorum . 

£E, fulvescens, collo thorace postice abdoxnineque basi superne 
albldo-villosis, thorace supr& abdomine dorso femoribusque 
nigris. 

CEstrus hsemorrhoidalis* # Clark, Trans . Soc. iii. 328, 

Habitat ill Ericetis tempore vemali. Minor CEstro Bovis. 

Gen. II# GASTEROPHILUS. 

CEstrus, Auctorum # 

cellulis limbalibus omnibus terminalibus. 

Thorax superficie leevi. 

Abdomen apice infiexum : fqsmin.® valde elongatum attenuating 
Oculi in utroque sexu sequaliter distantes. 

Sp. 1. Eqm. 

CEstrus bovis, Linn. Syst Nat 
jQEstnis equq Clark, Trans . Linn. Soc. iil 
Sp. Hcmorrhoidalis. 

CEstrus haemorrhoidalis. Linn. Syst. Nat 970# 

Sp. 8* ClarMi. 

G. capite thorace pedibusque fulvo-yillosis $ abdomine nigro 
fascia villosa basi piiisque albidis. 

Habitat in Anglia Occidental!. Apud Bantham prope King$~ 
bridge a meipso captus. 
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XXXIV. Observations on some Species of the 
Genus Falco o/Linnjeus. 


By James Wilson, Esq. 


(Read 1st February 1817 *) 


I am induced to l^y the following observations 
before this Society, with the hope of exciting the 
attention of its members to a subject in natural 
history, which has been much neglected in this 
quarter of the island, and which, from our natu¬ 
ral opportunities, we certainly have the means of 
cultivating to greater advantage, than our southern 
neighbours. 

I am aware of the numerous subdivisions which 
have been-recently made in the Limuean genus 
Falco, but do not consider it necessary to adopt 
them in this paper, as part of the subject may be 
more clearly illustrated by adhering to the . more 
generally received and familiar terms. 

^ooS. 
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y. &ious. 

F. cfeiy* 
saetos. 


It is the prevailing opinion among many French 
ornithologists of the present day, that the Falco 
fulvus, or Ring-tailed Eagle, is specifically the 
same as the Falco chrysaetos, or Golden Eagle. 

Having lately examined several of the conti¬ 
nental collections, I have had an opportunity of 
observing the variations presented by age and sex, 
and the effects of climate on many species of the 
feathered race. 

In the celebrated collection of Swiss birds, 
formed by the late M. Sprungli of Berne, the 
specimen of the Golden Eagle resembles in all re¬ 
spects, that in the Parisian cabinet; but the bird 
in the latter collection, supposed to be the young 
of that species, by some of the French naturalists, 
though described as a distinct species by preced¬ 
ing writers on ornithology, under the name of 
F. fukus, or Ring-tailed Eagle, is not the same as 
the young of the Golden Eagle preserved by M, 
Spruncli. 

This, conjoined with some other circumstances, 
induces me in this instance, to doubt the accu¬ 
racy of the Parisian nomenclature. 

In the Swiss specimen, which is known to be 
the young of the,Golden Eagle, the tail has no 
.appearance of a ring or band at the base. The 
feathers there, are bluish-black, barred with brown 
and ash colour, the overlying central tail feathers 
being likewise barred, but the ground colour is 
brownish-black. The bill is of a deep blue eo- 
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lout, darker towards the tip. Cere and irides 
yellow. Head and neck brown and tawny ; the 
feathers long and pointed, and, particularly to¬ 
wards the back of the neck and hinder part of 
the head, tinged with bright ferruginous or rust 
colour. The general colour of the plumage i3 
dark brown, with shades of tawny and ferruginous. 
Quill-feathers, of a chocolate colour, with white 
shafts. Legs yellow, large, and feathered to the 
toes ; toes large and scaly; claws black. It bears 
a close resemblance to the adult bird, but the fea¬ 
thers on the thighs are lighter in colour, and spot¬ 
ted irregularly with white. 

To enable us to compare the two species, it will 
be necessary to give an accurate description of the 
Ring-tailed. Eagle. 

The bill is bluish-horn colour, with a black tip- 
Cere yellow. Irides hazel. Head and neck 
brownish-black, mixed with rust colour. Fea¬ 
thers on the lower part of the back of the neck, 
of a ferruginous white colour at their extremities. 
Chin, throat, breast, and belly, black; some of 
the feathers tinged with brown towards the base. 
Feathers on the thighs brownish-black, with paler 
points. Legs feathered down to the toes,' with 
short downy plumes, of a hair-brown colour. 
Sack, scapulars, and primary and secondary quill- 
feathers, black. Lesser wing coverts, black and 
blackish-brown, mixed with hair-brown. Great¬ 
er wing coverts, brownish-black. There "are a 
o o 4 
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few pale brown feathers on the angle of the shoul¬ 
der. Tail perfectly white for two-thirds of its 
length, and black at the extremity. Vent-fea¬ 
thers, and under tail-coverts, brown and white in¬ 
termixed. Feet yellow; claws black. On the 
whole, the Ring-tailed Eagle is much darker, and 
more uniform in its plumage than the Golden 
Eagle, and the broad white band on the tail,,is a 
distinguishing character, and which, according to 
Pennant, it maintains through every stage of 
life, and in all countries where it is found. The 
colour of the irides is also different; but this cha¬ 
racter being subject to change, cannot be insisted 
on as a specific distinction. 

Besides these particulars, certain general consi¬ 
derations strengthen the belief of their being dis¬ 
tinct. • 

In Britain, the Golden Eagle has always been 
very rare; yet, amongst the Western Isles, and 
Highlands of Scotland, as I have myself had an 
opportunity of observing, the Ring-tailed Eagle 
is not uncommon, being well known under the 
name of Black Eagle. I never understood, that 
in France, Germany, or Switzerland, the Golden 
Eagle was abundant, yet the species about to be 
Confounded with it, is called IIAigle comrnun by 
Buffon, and the other French naturalists of the 
last century. 

Colonel Montagu, whose accuracy in the dis¬ 
crimination of specific character, no one .will feel 
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inclined to doubt, never supposed the possibility 
of their belonging to the same species. In his 
Supplement to the Ornithological Dictionary, he 
mentions the Falco fulvus , as a species which had 
been observed by himself in a -wild state in the 
Highlands of Scotland; but, under the title of 
Golden Eagle, he states his opinion of the extreme 
rarity of Falco chrysaetos, and adds, that during 
the long period of his own ornithological studies, 
no individual of that species had ever fallen under 
his examination, or been observed by him in any 
British collection, except that of Sir Ashton 
Lever, now dispersed. From this circumstance, 
among others, I incline to the opinion of their be¬ 
ing distinct; because, had they been actually the 
same, the one must necessarily have been as com¬ 
mon as the other, and in that case, would not have 
escaped the notice of so unremitting an observer. 

Besides, if the birds in question were specifical¬ 
ly the same, and supposing the white band to be 
merely the colour of immaturity, would not the 
individuals in the more advanced state of plumage 
approximate more nearly to the adult bird, so that, 
by degrees, all distinctions must be effaced, and 
they could not be recognised but as one and the, 
same ? whereas, on the contrary, I have found 
that the more perfect the plumage of the bird 
becomes, the more apparent are those characters 
which have hitherto entitled it to rank as a dis¬ 
tinct species, and that it is chiefly between the 
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young of the two species that there is a difficulty 
in discriminating. 

On what ground, therefore, can a strongly mark¬ 
ed and constant difference in the plumage of two 
birds, be accounted for, but on the supposition of 
their being distinct, particularly when that diffe¬ 
rence, instead of gradually disappearing as they 
approach maturity, and which, if it were the re¬ 
sult of immaturity, it must necessarily do, becomes 
every day the more obvious and defined ? 

An examination of the fine specimen of the 
full-fledged Ring-tailed Eagle, now exhibited, will 
carry conviction, that it is not in the plumage of 
immaturity * ** • 


* I find in Cuvier's late work on Natural History, that he 
does not credit the supposition of the two species above describ¬ 
ed being tie same. 

I may here state the opinion of that illustrious observer con¬ 
cerning the F. alhicilla and F. ossifragus , from which it would 
appear, that these birds, though long described under different 
names, are not really distinct. His words are; “ Ne foment 
qu\me espese qui, dans ses premieres annees, a le bee noir, la 
queue noirtare, tachetee de blancbatre, et le plumage brunatre, 
avec une fkmme brun-fonce sur le milieu de la plume (enl. 112, 
et 415.) et qua, avec Tage, devient d’un gris-brun uniforme, 
plus pMe a la tefce et au cou, avec une queue toute blanche et un 
bee jaune-pale, (Frisch, 70. f)” 

f u On a verifie plus d’une fois ce changemenfc a la menagerie du 
stum,” He further observes in the same note: 

** Quant m %ctit pygargue, F* Mcauius, ce n’est que le m&e du grand 
feofticiBtf* 
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I am informed by M, StettleroF Berne, keeper 
of the Sprunglian Cabinet, that it is ascertained 
beyond the possibility of doubt, that the Honey 
Buzzard, (Falco apivorus, Linn.) and the Whitish 
Buzzard, the Falco albidus of Gmeun’s System, 
(p. 567. No. 79.) are the same species; the for¬ 
mer being the female, the latter the male. 

Though the plumage differs greatly, yet the ge¬ 
neral figure of the birds, the form of the bill, 
shape of the head, and other unvarying charac¬ 
teristics, are in favour of the truth of this opinion. 
One objection, however, immediately occurred to 
me, which was, that though the F. apivorus is not 
uncommon, no individual resembling the Falco 
albidus had ever been seen in Britain. This I 
mentioned to some of the Swiss ornithologists, 
and they were as unable as myself to reconcile 
such a seeming contradiction. But as the fact of 
their being actually the same species, has been 
proved by the only perfectly conclusive method, 
that of rearing the young birds, nothing more 
could be objected. Nor in truth, on considera¬ 
tion, does the objection hold good. ■ i , 


If these observations are correct, our Sea Eagle, and the Lesser Whiit4n.il* 
ed Eagk of Latham, (F. aMcaudus Gm.) should in future he considered as 
synonimous with the Wb&e4mled or Cinereous Eagle of English ornitho* 
legists, and the specific came of sdUciUa should be retained as applicable to 
the species in its adult state* 


F. apivoru*. 
F. albidus* 
F. variegfc- 
tus. 
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No European ornithologist has any douht of 
the Hen Harrier and Ring-tail (F. cyaneus and 
F. pygargus) having been properly identified as 
male and female. Yet supposing the objection 
urged above to be valid, a North American natu¬ 
ralist might with, equal justice deny that the dif¬ 
ference between the two last-mentioned birds is 
merely sexual, from the circumstance, as singular 
and little accounted for, that no bird in the plu¬ 
mage of the Hen Harrier has been observed in 
America, though the Ring-tail is well known 
there. It thus appears, that, under certain mo¬ 
difications of climate, the change in the plumage 
of the male does not take place, but that of the 
female is retained ; and this opinion I find con¬ 
firmed by a remark of Dr Pallas. “ The Ring¬ 
tail (he says) is extremely common in Russia as 
well as in Siberia. In more temperate, and open 
countries, it is certainly not to be distinguished 
from the Hen Harrier.”— Latham’s first Supple¬ 
ment, p. 24. 

What the Falco cyaneus is in America the Fcilco 
albidus is in Britain, and the history of the changes 
In the plumage of one species being well known, 
leaves us irk little doubt as to those of the other. 

It still, however, remains a problem difficult of 
solution, that in one species, a change which we 
usually consider as allied to those frequently ob¬ 
servable in cold climates, should be effected in 
France and Switzerland, and resisted in Britain j 
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and that in another species, an analagous change 
should take place in Britain, and be resisted in 
North America. 

What Latham anticipated, has now taken 
place. Speaking of the Ring-tail he observes, 
“ The above hints may urge others to make fur¬ 
ther observations, in order to procure a certainty 
in this; and may, at the same time, lead us to 
discriminate other birds supposed of different spe¬ 
cies, perhaps proving on a more intimate acquain¬ 
tance, to be merely owing to opposition of sex.” 

To the Falco apivorus, it is probable that ano¬ 
ther species is also referable. Dr Gmelin gives 
the Falco albidus and Falco variegatus, or Speckled 
Buzzard, as separate species, though he mentions 
in a note his suspicion of their being the same. 
Dr Latham, however, considers them as forming 
one species, and in his Index Ornithologicus, (p. 24. 
No. 48.) refers to both Gmelin’s species as sy¬ 
nonyms. 

If the Falco albidus, or Whitish Buzzard, is ad¬ 
mitted to be specifically the same as the Falco api- 
rnrus, or Honey Buzzard, it follows, that such birds 
as have been described as varieties of the one per¬ 
tain likewise to the other; so that if the Speckled 
Buzzard be really identical with the Falco albidus, 
it should, in common with the latter, he considered 
as synonimous with the Honey Buzzard. 

The general characters of the Speckled Buz¬ 
zard, certainly agree well with this supposition, 
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and it is interesting from another circumstance. 
It affords, as it were, the connecting link between 
the two other varieties, and presents itself in a 
state of plumage intermediate between the Falco 
albidus and Honey Buzzard, furnishing an addi¬ 
tional proof, if such were wanting, that these 
birds are specifically the same. 

Although the Falco variegatus, or Speckled 
Buzzard, in its plumage resembles more nearly 
the Honey Buzzard or female, than the Whitish 
Buzzard or male, I should be inclined to consider 
it, on account of its inferior size, as an immature 
bird of the male sex ; it being well known, that 
in Such species as differ essentially in the plumage 
of the sexes, the young males are at first not to 
be distinguished from the females, and for many 
months bear a striking resemblance to them. It 
may therefore be considered as a young male about 
to attain the plumage of maturity, at least, such 
as distinguishes that state in some continental 
countries. 

I shall next describe briefly, and in as charac¬ 
teristic a manner as possible, the three varieties 
which I am of opinion should be referred to the 
Falco apivorus or Honey Buzzard. 

The first is that described as a distinct species, 
under the name of Falco albidus. This is of the 
male sex.' The legs are yellow; body white with 
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brown spots. Tail brown, barred, and spotted 
with white*. 

The second, and connecting variety, is the Falco 
variegatus of Gmelin, the Speckled Buzzard of 
Latham’s Synopsis, and Buzzardet of the Arctic 
Zoology. The head and neck are whitish; the 
shaft of each feather irregularly marked with 
rusty-brown. The prevailing colour of the upper 
plumage is brown, but several of the feathers, 
especially on the wing-coverts, are spotted with 
white. The tail is dark brown, crossed by seve- 
Tal nearly obselete bands of a paler hue. Under 
parts white, with longitudinal brown spots. 


* The German ornithologists consider the F. alhidus as a dis¬ 
tinct species* but nearly allied to the F. buteo of Linn. Becker 
says* he has examined it in its young arid old state* and con¬ 
siders it as a distinct species* and in this opinion he is followed 
by Pechstein* who is further inclined to consider Pennant's 
Buzzardet as a variety of the F. alhidus. 

Cuvier* on the other hand* is of opinion that the Faho cam* 
munis Juscus, F. variegqius * F. alhidus , F. versicolor, Gm, ec ne 
sont que differens etats de la buse ordinaire,” 

In regard to the F. versicolor * the Spotted Falcon of the Bri¬ 
tish. Zoology* I may remark* that Dr Shaw, in Ms General 
Zoology* gives it as a variety of the Common Falcon* Mon- 
?a<hj* from its superior size and predominance of white plu¬ 
mage, suspects it to be a variety of the Ger-Falcon. 
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which increase in .size as they approach the 
belly 

The third, and most common variety, is that de¬ 
scribed as the Falco apivorus, the Honey Buzzard 
of the English ornithologists. The legs, as in 
the preceding varieties, are yellow. Head, ash- 
coloured. Upper parts, brown. Under parts 
white, and either spotted or barred with rusty- 
brown, according to the age of the individual. 
The younger birds, like the preceding variety, be¬ 
ing marked on the breast and belly with longitu- 
dinaLshaped spots, which in the adults are dis» 
posed in regular bars. The tail is brown, and 
barred with different shades of the same colour. 
These bars, seem to vary in number, as Linnaeus 
says there is only one, Latham two, and Pen¬ 
nant three, mid the specimen described by Al- 
bin was without any bars on the tail. 

From the preceding description, it will be seen, 
that these varieties are intimately connected, and 
doubtless, if many specimens could be procured 
of different ages, and from various climates, they 
•would be found to approach each other by almost 
imperceptible gradations. 


* The F. variegatusj Bechstein considers to be a variety «£ 
F. bttieo. 
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There is no subject in ornithology, so intricate 
and confused as the natural history of the Falcon 
tribe, and almost every endeavour to illustrate 
this branch of the science by the accurate de¬ 
scription of species, has unfortunately tended to 
increase the darkness which surrounds it. 

Without attending to those changes which are 
incidental to age or sex, to the climate of parti¬ 
cular countries, or the season of the year, natu¬ 
ralists have assumed, that such individuals as dif¬ 
fered remarkably in the general colour and mark¬ 
ings of their plumage, were specifically distinct, 
and thus as many species have been created, as 
there are variations in the transition from youth to 
age. 

Another great source of error originates in the 
misconstruction and improper application of the 
technical language of Falconry, and in the inde¬ 
finite nature of that language itself. 

Certain terms intended, in the first instance, mere¬ 
ly to designate the degree of excellence to which 
individuals of different species may have attained 
in the sports of the field, have been applied, by na¬ 
turalists as the specific appellation of particular 
kinds; and being again introduced into the lan¬ 
guage of falconry, with a signification altogether 
vox., n. pp ' 



582 


ON SOME SPECIES OF THE 


different from that which they were originally in¬ 
tended tb express, they have occasioned a con¬ 
fusion which it will be difficult to clear up, as 
long as such vague and indefinite expressions are 
permitted in scientific details. 

As this confusion has probably originated in the 
terms of falconry not being understood by orni¬ 
thologists, it may not be improper before entering 
into an examination of the history of particular 
species, to mention a few of the terms in most 
common use, and their proper application to the 
sports of the field. 

We find, on referring to books on falconry, 
that the term Gentle or Gentil, was not originally 
applied to distinguish any particular species of 
hawk, but merely to characterise such individuals 
of different species as were nanny or manageable, 
that is, tamed, and trained to kill' game, and suf¬ 
ficiently docile to he used in the fields. - It was 
soon, however, considered as the name of a species, 
and accordingly occurs both in systematic works 
on natural history, and in modem treatises on 
falconry, with this erroneous signification. Thus, 
it is described under the name of Falco Gentilis, 
by Gesner, Alorovandus, W illoghby, Ray, 
Albin, Brisson, Linnsus, Pennant, and La¬ 
tham ; and Campbell, in his treatise on Modern 
Falconry, under the chapter entitled, “ Of the 
>, chusing, of the Faulcon Gentle,” says, “ This 
bird has received the epithet of Gentle, on ac- 
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count of her mildness, and easiness to be reclaim¬ 
ed. No hawk exceeds her in strength according 
to her siie, or is hardier to endure fatigue. She 
is excellent to sport with at either field or brook.’* 

The next term which I have to notice, is the 
word Haggard. This expression has not been so 
generally applied as a specific name, but it has oc¬ 
casioned some confusion. Thus, we find a bird 
described sometimes as a variety, at other times as 
a distinct species, under the titles Falco gibbosus , 
Le Faucon hagard, ou Bossu, and in English, un¬ 
der the name of HaggUrd Falcon . It is now, 
however, said to be only the Common Falcon, ar¬ 
rived at an age when the bird is fond of sitting 
with its neck shortened, and the head sunk be¬ 
tween the shoulders, assuming a deformed appear¬ 
ance. Thus, Latham, speaking of the Falco 
gibbosus, says, “ Hie jam ad senectutem pro- 
vectus est; turn collum contorquet, iliudque inter 
scapulas quasi abscondit, ita ut gibbum gestare 
videatur •, unde gibbosi nomen.” 

This explains very properly the application of 
the Latin specific name, but does not apply to the 
English term Haggard, which is a sporting ex¬ 
pression, and does not seem to have been satisfac¬ 
torily explained in any scientific work. In books 
on falconry, I find that it has never been applied, 
to any particular species, whatever its external 
appearance might be, but in the language of the 
fieldr denotes a hawk taken wild from die sky by 

p p 2 
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means of a lurej in contradistinction to those that 
are reared from the 'eyrie. In old books on the 
subject, there are chapters with such titles as 
these; “ Of the Haggard Falcon“ Of the Su¬ 
periority of the Falcon from the Eyrie over the 
Haggard Falcon “ Of reclaiming the Haggard 
Falcon,” &c. ; and there is likewise frequent 
mention made of the Haggard Gyr-Falcon, and 
the Haggard Goshawk, the latter of which is said 
to be of all others the wildest, and consequently 
most difficult to be reclaimed. In a work en¬ 
titled the Gentleman's Recreation, published in 
1674, there is a chapter allotted to the Sparrow 
Hawk, in which the different varieties of that 
species are described. The enumeration con¬ 
cludes thus: “ Lastly, Haggards are they which 
prey for themselves, and do also mew in the woods 
or at large. This division of kinds is not pecu¬ 
liar to the Sparrow Hawk, hut common to all,” 
&c. 

Haggard Falcons were much esteemed by some 
falconers on account of their superior strength 
and velocity; but two objections have been brought 
against them. They are naturally given to check, 
that is, to fly away from game after rooks and 
pigeons, for when they drive the game into cover, 
unless the falconer be active in serving them, and 
careful to keep them low and nigh himself they 
rake off or fly from the game with the first birds 
: that spring. The second objection arises from 
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the first; for when they are fu'footed in the even¬ 
ing, that is, have struck a bird, and cannot be 
found that night, they are apt to fly away next 
morning before the falconer comes to the field 
in search of them, being well acquainted with 
the country, accustomed to shift for themselves, 
and consequently able to live without human as¬ 
sistance. On the other hand, hawks from the 
eyrie, are said to be free from checking, and will 
remain where they are lost for some days, or, if 
they know the ground, will fly home to the heck 
or place, where they have been accustomed to be 
fed *. 

The term Haggard, therefore, was applied to 
every hunting hawk, without regard to its species, 
which had been reclaimed from a state of nature 
after it had left the eyrie. It did not apply to 
any peculiar character in its external aspect, but 
to the less degree of confidence which could he 
placed in it, and its greater liability to prove 
false or forsake its master. That this is the true 
signification of the word, may he learned from 
the writings of the old dramatists, who were par¬ 
ticularly fond of allusions borrowed from the art 
of falconry. For example, in Shakespeare -is 
Othello, where the Moor begins to suspect the 
p p 3 


* Campbell’s Treatise on Fakmry, 
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fidelity of his wife, we have the following pas¬ 
sage : 


tc If I do prove her haggard I, 

Tho’ that her jesses were my dear heartstrings, 

I’d whistle her off, and let her down the wind 
To prey at fortune.” 

And without multiplying quotations, it may be 
observed, that the old English word haggard, is 
most generally used in a similar acceptation. 

Falcons are likewise known by different names, 
according to their age or sex. Thus, the young 
females are called Red Hawks, or Red Falcons, 
and the young males Red Tercels ., 

When full grown and feathered, the females are 
called Falcons, and the males Tercels. These ex¬ 
pressions, however, are not confined to the Pere¬ 
grine Falcon, as Montagu seems, to suppose, but 
are applied to different species *. 

While they continue in the eyrie, they are call¬ 
ed Eyesses, and afterwards are known by the dif¬ 
ferent names of Ramage Hawks, Soar Hawks, 
Slender Hawks , Carvists, and Enter-Mews; and 
to these, and very many niore, there have been 
corresponding varieties, oreveit species, described 
by naturalists. 


* The name of Tercel is applied to male hawks, on account 
of, their bong usually one-third less than the females. 
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Brisson enumerates not fewer than twelve va¬ 
rieties of the Common Falcon, without including 
the Falcon Gentle, or a doubtful species called the 
Lanner, and in this list, he is followed by La- 
. Tit am, with the exception of the Sacre *, which 
the latter author is of opinion should constitute 
a distinct species. 

. I shall now take a short review of the different 
opinions entertained by ornithologists regarding 
particular species of the genus Falco ; adding , such 
observations as have occurred to me from an in¬ 
spection of several interesting series of varieties. 

In the opinion of Buffon, the Gentle Falcon is 
the Common Falcon in full plumage. 

That it is the Common Falcon, there cannot F.gentais. 
be any doubt; but it is equally certain, that it is 
that bird in a state of immaturity, the Common 
Falcon, as will be afterwards seen, being trans¬ 
versely barred in the adult state. 

Brisson, Linnaeus, Pennant, Sonnini, and 
Daudin, describe the Gentle Falcon as a distinct 
species. I trust what has been already said con¬ 
cerning the original application of the term Gentle, 
is sufficient to shew the inaccuracy of that opinion. 

?p4 


* Cuvier is of opinion, that the Sacre is synanimous with 
the Ger-Fakon, 
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In the earlier worts of Latham, it is described 
as distinct. In the Second Supplement, however, 
to the General Synopsis of that author, we find 
the following observation: “ The young of the 
Goshawk is very different from the adult, and it 
is not at all clear, that the Falcon Gentil of the 
British Zoology, No. 50., is not the Goshawk in 
its first feathers.” The truth of this remark, is 
confirmed by a comparison of the specimen of the 
Goshawk now before you, with the figure of the 
Gentle Falcon given by Pennant in his British 
Zoology*. 

Montagu, in his last work, entirely coincides 
in the above opinion; and, on this subject, I may 
add that Colonel Thornton, of spotting celebri¬ 
ty, applies the term Gentil to the Peregrine Fal¬ 
con f. - 

The difficulty of identifying the Falcon Gentle, 
results from the desire of tracing it to one species, 
when it is clear, upon examination, that the'young 
males and females in a particular. state of plu-. 
mage, both of the Common Falcon, : as it is called, 
and of the Goshawk, have been desc; ibed under 
that appellation. 


* The figure referred to, is the 21st plate of the last edition. 

f Bechstein says, the Falco genlUis is the yearling bird of 
the fyfafumlwrkt . '■ : ’ 1 • 



LINNEAN GENUS FALCO. 


589 


In some authors, we find the Falcon Gentle de- F - 8 Bnffis ' 
scribed as somewhat larger than the Goshawk. 

Its bill of a lead colour. Cere and irides yellow. 

The head and upper part of the neck rusty, streak¬ 
ed with black. The back and wings brown; 
scapulars tipped with rusty; quill-feathers dusky, 
outer webs barred with black; the lower part of 
the inner webs marked with white. Tail long, 
and marked with alternate bars of black and ash 
colour, and tipped with white. The legs yellow; 
claws black. •- The wings extend exactly to the tip 
of the tail. 

I consider this bird as one of the numerous va¬ 
rieties of the Common Falcon, as it agrees with 
that species in its early plumage. It is well dis¬ 
tinguished from every modification of the Gos¬ 
hawk by the length of the wings. 

Other authors have described the Gentle Fal¬ 
con in a somewhat different manner, viz. Bill, cere, 
and irides, as in the former. Head inclining to 
ferruginous, with oblong black spots; upper part 
of the body and wings brown; each feather of 
the last tipped with ferruginous. The whole 
under sides yellowish-white, the points of each 
feather marked with heart-shaped spots; coverts 
of the wings and scapulars, brown, edged with, 
rust colour. Tail barred with black and cinereous 
alternately. Legs yellow ; claws black. The 
wings extend only half the length of the tail. 
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grotiiis. The bird now described, I have no doubt is the 
young of the Goshawk. It is at once distinguish¬ 
ed by the shortness of its wings; and an exami¬ 
nation of the specimen of the immature Goshawk 
now exhibited, will shew the agreement of the 
other characters. 

On this subject, I have to correct a slight mis¬ 
take committed by Montagu. Having describ¬ 
ed the Gentle Falcon, he adds, “ A variety sup¬ 
posed to be young birds, are described to have 
transverse bars on the breast.” Now, the reverse 
of this is really the case. I have examined many 
specimens both of the Goshawk and Peregrine 
Falcon, and have always found that the young 
birds are marked with longitudinal spots, and do 
not acquire the barred plumage of the breast till 
they are nearly mature. The error seems to have 
originated with Pennant, who not being ac¬ 
quainted with the nature of the changes in the 
plumage of hawks, has described the young birds 
as distinguished by transverse bars, instead of 
cordated spots, which he supposes to characterise 
such as are mature. 

The observation, however, affords a further 
proof of the Gentle Falcon being merely the 
young of another species, as the varieties alluded 
to by Montagu, are the individuals about to as¬ 
sume the plumage of the adult Goshawk. 

We may fairly conclude, that such authors as 
have described the Gentle Falcon with the wings 
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reaching to the end of the tail, have confounded F - s® tai! « 
the Common Falcon in a state of adolescence, and 
that those who characterise it by the wings ex¬ 
tending only to the middle of the tail, have de¬ 
scribed the immature Goshawk. The name of 
Falco gentilis, should therefore no longer he used 
as a specific appellation. 

I have next to consider the Goshawk or Falco pans**- 

barius* 

palmnbarius of Linnjeus. This species is very 
widely distributed. They breed in Scotland and 
the Orkney Isles, and have been observed in Spam, 

France, Germany, Switzerland, and the North pf 
Italy. They are common in Denmark, Norway, 

Russia, and Siberia, particularly about Lake 
Baikal.. Among the Uralian Mountains, they are 
said to be white, mottled with brown and yellow, 
and a somewhat similar variety is found in Chinese 
Tartary. In Kamtsckatka, the most abundant va- , 
riety is nearly of an immaculate white; and these 
white birds, according to Pennant, are the most 
esteemed in falconry. From Chinese and Indian 
paintings, we learn, that the Goshawk is known 
in the wannest regions of Asia; and judging from 
a drawing} which I had an opportunity of ex¬ 
amining, the individuals found in India, are darker 
in their plumage than the common variety found 
in Europe. They are generally diffused over the 
Continent of North America, but whether they 
have been observed in Africa, I do not know. 

They abound in the Azores , and these islands, in 
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the opinion of some authors, derive their native 
from this circumstance, as the word Azor signi¬ 
fies a Goshawk in the Spanish language. 

Considerable confusion has arisen in ornithology, 
from the differences between the plumage of the 
young and old birds of this species. The former, 
as we have seen; has been described as a distinct 
species under the name of Falcon Gentle, and the 
latter has so seldom fallen into the hands of na¬ 
turalists, in a state of complete maturity, that it 
does not seem to have been accurately described 
at all. 

I am inclined to think, that this bird is exceed¬ 
ingly rare in England, if it is ever found at pre¬ 
sent in the southern division of the island, I 
should rather suppose it confined to the northern 
districts of Scotland. In the Western Isles, the 
name is sometimes improperly applied to the Ring¬ 
tail, (Falco pygargus), hut I have no reason to 
suppose, that the true Goshawk occurs there. 

The adult male Goshawk, measures in length 
rather more than one foot ten inches. Its bill is 
blue, tipped with black, and lead colour at the 
base. Cere greenish-yellow. Irides yellow. The 
top of the head, back of the neck, and all the 
upper parts of the body, are of a deep bluish- 
black, with a few darker coloured spots, and in 
some places slightly tinged with brown. On each 
side of the neck above the shoulder, there is a 
broken patch of white, and over each eye there 
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is a whitish line. The throat, breast, and belly, 
are white, with numerous transverse lines of & 
blackish colour. These markings commence from 
the base of the bill, and extend to the extremity 
of the feathers on the thighs. The tail is long 
and consists of alternate bars of black and black- 
ish-ljrown, but so dark as not to be easily distin¬ 
guished without near inspection. The legs are 
yellow, and the claws black. The wings do not 
reach nearly to the end of the tail. 

The foregoing description, will be perceived to 
differ from that usually given of the Goshawk, 
which is said to be of a deep brown on the upper 
parts of the plumage, with the tail ash-coloured, 
barred with dusky. This is owing to the resem¬ 
blance which the two sexes bear to each other 
when immature, and to the length of time which 
the male requires to attain his perfect plumage. 

The first change which is observable, is in the 
markings of the under plumage, which, from being 
longitudinal, become transverse. The dark blue 
shades of the upper part of the plumage, are not 
acquired for several years; and the observations 
of naturalists on this species, seem to have been 
made before the male had undergone his, second, 
change. Except in as far as regards size, the 
male'Goshawk, on a general view, bears .a con¬ 
siderable resemblance to the Sparrow Hawk, 
(Falco aisus.) 


F. palura* 
barms. 
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F. palms- 

bonus. 


The female, as is usual in birds of this family, 
is larger than the male. Her plumage is brown¬ 
er above, and less regularly barred below. The 
markings on the breast and belly, are more lon¬ 
gitudinally disposed. The tail is ash-coloured 
with dusky bars. 

The individuals of both sexes in a state of. im¬ 
maturity, differ from the adults; but they bear a 
much nearer resemblance to the females than to 
the males. 

The following is a description of the Goshawk 
in its early plumage: Bill lead colour, black at 
the tip. Cere and irides yellow. Crown of the 
head blackish-brown, edged with ferruginous. 
Sides and back of the neck similar, but more 
pale, and in some specimens marked with yellow¬ 
ish-white. The pale streak above the eye is near¬ 
ly obselete. Sides of the head greyish-brown, 
minutely streaked with black. The whole upper 
parts of the plumage are brown, edged with fer¬ 
ruginous. Wing-coverts marked with pale brown 
or yellowish-white. Primary and secondary quill- 
feathers greyish-brown, obscurely barred with 
black; the latter bordered at their extremities 
with dirty white; under parts of the plumage 
yellowish-white, in some tinged with ferruginous; 
each feather being marked down its centre with 
an elongated blackish-brown spot. 

These markings are minute, and numerous on 
the throat; they are fewer in number, larger and 
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more distinct on the breast and belly, and extend F. paiam- 
to the vent-feathers and under-coverts of the tail. 

The feathers on the thighs are like the ground¬ 
colour of the breast, and are marked on the centre 
with narrow arrow-shaped lines pointing upwards. 

The tail extends five or six inches beyond the ex¬ 
tremity of the wings, and is alternately barred 
with black and ash-colour, the tip is nearly white *, 
legs yellow ; claws black. 

This will be found to approximate so nearly to 
some of the descriptions which have been given 
of the Gentle Falcon, as perfectly to warrant the 
conclusion which has been drawn, that many 
birds described under that name, are the young 
of the Goshawk. 

The next species whose history requires to be F ; conmn- 
considered, is the Common Falcon *. 


* When I had the honour of presenting this paper to the 
Society, I was not aware that several of the observations whieh 
it contains had been anticipated in the work of a foreign na¬ 
turalist, with whose writings I was at that time unacquainted. 
The publication to which I allude, is the Gemeimtzige mhtr-> 
gesckichte Deufchlands, von J. M. Becestein. It does, not 
appear to have been much consulted by the ornithologists of 
this country, nor are the remarks which it contains, in as far as 
I have had an opportunity of judging, familiar to the French 
writers. Through the kindness of Professor Jameson, I have 
recehtly been enabled to compare the remarks of Becestein 
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F. commu¬ 
nis. 


This I have never been able to identify as a dis¬ 
tinct species in any collection, either British / or 
foreign, and though it may not at present be ge¬ 
nerally admitted, I have no hesitation in asserting, 
that it is not specifically distinct from the Falco 
peregrinm of Gmelin and Latham. They are 
similar in size, and the colour of the bill, cere, 
irides, and legs, is the same in both. Of the 
Falco communis , there are twelve varieties de¬ 
scribed, many of which shew distinctly the tran¬ 
sition to the Peregrine Falcon, and have occa¬ 
sioned a contrariety of opinion concerning which 
species they ought to be referred to. I have seen 
individuals in which the characters of the Com¬ 
mon and the Peregrine Falcons were combined in 


m some of the species, whose history * I have endeavoured to 
illustrate* with my own observations; and I find that in several 
instances, I have drawn conclusions similar to those of the Ger¬ 
man naturalist On account of this circumstance, I at first felt 
inclined to exclude some of the following observations, but in 
so doing, I found that the remainder must necessarily be pre¬ 
sented in a less intelligible form. I have therefore allowed the 
paper to remain as it was originally written, in the belief that 
it may not be the less acceptable in consequence of its agree¬ 
ment In some respects with the Gemezniitzige Naturgesckichte 
Deutchlands, to such as have not had an opportunity of con¬ 
sulting that work; and to those who have, I trust that 'this ex¬ 
planation will be deemed sufficient. 

I have added a few notes from Beckstein and others, 
print out those particulars in which we coincide or differ. 
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such a manner as to render it impossible, in the * 
belief of their being distinct, to determine to 
which they should have been assigned, and the 
descriptions which have been given of the Com¬ 
mon Falcon, approach so near to the Peregrine in 
one stage of its plumage, that I have no doubt it is 
merely the young of that bird. 

Montagu was latterly inclined to this opinion, 
and but for the scarcity of the falcon tribe in this 
country, and the inaccessible nature of their 
haunts, his belief would sgoh have been confirm¬ 
ed 


* Becksteik is of opinion, that the F. communis of Gm. is a 
two year oid F. butco, the Common Buzzard of this country, as 
they agree in size, form, colours, &c. It is very possible, that 
Brisson, in whose works the numerous varieties of the Falcon 
seem to have originated, may have taken his description from' 
the Common Buzzard. This is the more likely, as he certainly 
does not mention the dark patch on the clieek of the Falcon, al¬ 
though that character (which would decidedly prove it to be the 
young of the F* pcregrinns ) has crept into the descriptions of 
most of the later ornithologists. I therefore agree with that 
naturalist, in supposing that the F. communis of Gm. is merely 
the F. huieo of Linn. Biusson, from whom Gmezjn borrowed, 
appears, in fact, to have taken his description from the bird 
figured by Frisch as a Falcon, but which is in reality the Com¬ 
mon Buzzard, Still, however, there can be no doubt that the 
Common Falcon as generally characterised, both in scientific 
works and books on falconry, if not by its external marks, at 
least by its habits, and acquirements in the sports of the field, 
VOL, II. 
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Those varieties which have been referred by 
one naturalist to the Gomroon Falcon, and by 
another to the Peregrine Falcon, are the connect¬ 
ing links between the immature dress of the one, 
and the perfect plumage of the other, and a know¬ 
ledge of this circumstance removes much of the 
obscurity in which the history of the falcon tribe 
has been enveloped. 

The alterations which take place in the plu¬ 
mage of birds, like other changes in the animal 
economy, are not the result of chance, but are 
regulated by certain physical laws. 

These, as applicable to the falcon tribe, though 
more complicated, and notwithstanding many 
seeming variations, are not less regular in their ef¬ 
fects than they are in regard to other genera of 
birds. '■ 

The different individuals described by Brisson 
and other naturalists, are not to he considered as 
accidental varieties, depending upon no fixed prin¬ 
ciple ; on the contrary, many of them represent 
the regular changes which take place in the plu- 


cannot -be supposed to have originated in any variety of the 
F* buteo* The Buzzard is the most sluggish, cowardly, and in¬ 
active of all birds of prey, and the least fitted for the art of 
falconry- The Common Falcon, generally so called, to what¬ 
ever species it may fee traced, is undoubtedly derived from a 
long-winged or hunting hawk, and not from any of the short- 
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mage of these birds, and which are found to bear 
an exact relation to age or sex. 

No doubt, great alterations are sometimes ef¬ 
fected by external causes, particularly by the dif¬ 
ference in the degrees of heat and cold. Thus, 
the prevailing colour of the Goshawk in Kamts- 
chatka, is white, in Tartary brown and yellow, 
in Europe bluish-black, tinged with brown, and 
in India nearly black *, but few individuals of the 
same species, and of similar age, either of the 
Goshawk, or any of its kindred species, will be 
found to differ from each other in the same coun¬ 
try, notwithstanding the general belief of the 
great irregularity in the plumage of the tribe. 
The different varieties of the Falcon described 
by authors, are therefore not the effect of accident, 
but are referable to a particular age and sex'of 
the individual, and to the country in which it has 
been bred. 

Most hawks, whose plumage is barred or trans¬ 
versely marked in the adult state, ate longitudinal¬ 
ly spotted while immature, and there is no in- - 
stance of any species, whose colouring on. attain¬ 
ing maturity, is longitudinally disposed, being 
characterised in youth by transverse markings. 
The barred appearance of the plumage, is a sure 
sign of at least a considerable advance towards 
perfection, and the want of it in any individuals 
of a species which is known to be at any time 

QJ12 
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characterised by it, is as sore a proof of imma¬ 
turity. 

Attention to these general laws, will greatly fa¬ 
cilitate onr endeavours to illustrate the history of 
obscure species. 

Assuming, therefore, the Peregrine Falcon to 
be the species to which most of the varieties of 
the Common Falcon should properly be referred, 
I shall proceed briefly to review these and some 
other varieties described in the works of Brisson 
and others, in order to determine the relation 
which they respectively bear to the Falco pere- 
grinus from which they are derived. 

Before doing so, however, it will be necessary 
to give an exact description of the Peregrine Fal¬ 
con in its adult state. 

The bill is lead-coloured, tipped with black. 
Cere and irides yellow; the latter in some, dusky. 
Crown of the head, back of the neck, and whole 
upper plumage, bluish-black, or deep lead colour, 
darkest about the head. The back, scapulars, ai d 
greater and lesser wing-coverts, crossed by nearly 
imperceptible bars of black, and a few feathers on 
these parts tinged with ferruginous. Primary 
quill-feathers black; the inner webs tinged with 
brown and spotted with white; the secondaries 
rather paler, with a shade of cinereous, and pale 
edges. Throat and sides of the head, yellowish- 
tfhite. From the inner angle of each eye , pro- 
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ceeds a broad black streak down the side of the *• p®^ 
head, in the form of mustachoes . This charac¬ 
ter is seldom so distinct in the female as in the 
male, and is scarcely perceptible in very young 
birds of either sex. The under parts are pale, 
with transverse blackish-brcwn bars. These 
markings commence on the lower part of the 
breast, and descend to the vent-feathers. The 
feathers on the sides and thighs are likewise 
crossed, and it is on these parts, when the bird 
begins to assume its perfect plumage, that the 
transverse markings are first discernible. The 
throat is pure. The upper part of the breast is 
characterised by a few longitudinal streaks. Tail 
black, with numerous transverse cinereous bands, 
and yellowish-white at the tips. Legs yellow; 
claws black. The old and young birds bear the 
same relation to each other as those of the Gos¬ 
hawk. The old are transversely marked, the 
young longitudinally; and intermediate birds oc¬ 
cur, with some parts transverse, some longitudinal. 

As the Sparrow Hawk may be said to represent 
the Goshawk in miniature, in like manner, the 
Hobby nearly resembles the Peregrine, before the 
latter has assumed the transverse markings. 

In the Goshawk, the breast has a light bluish 
tinge, in the Peregrine a brownish one; and in 
the former,; I have remarked, that the perfect 
plumage of the under parts is first acquired, but 
•in the latter, the longitudinal spots on the breast 
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F* bonsoti. 
pus* 


F. (com,) 
1‘ascus. 


and. belly may be observed for some time after 
the dark plumage of the back is completed. 

The first variety of the Peregrine Falcon, 
which I shall notice, is the Yearling Falcon ; Fal- 
co hornotinus of Brisson ; Le Faucon sors of 
Buffon. This is the young bird in its early plu¬ 
mage. It is of* a lightish brown colour, with an 
ash-coloured tinge *. 

The second variety, is the Brown Falcon ; 
Fakofuscus of Brisson. 

The upper plumage is ferruginous-brown, with 
black streaks ; beneath white, with brown spots. 
The young of the Peregrine Falcon occurs in this 
state in France and Switzerland. I should con¬ 
sider it as an immature female -fv 


* According to the German ornithologists, this is the yearling 
Peregrine Falcon* Indeed, it is quite obvious from Buffon’s 
plate of Le Faueon sors, (Enl. 470.) 

f Buffon considered the Faucon brun moins un Faucon 
qu’nn BuzanL” Cuvier has adopted a similar opinion, and 
considers it synonimous with the Common Buzzard, (La buse 
ordinaire,) 

The F, (communis) fuscus of Gmelin, according to Beck- 
stein, is a distinct species; it is the F> fuscus of the latter au¬ 
thor* He is also of opinion, that the F, fuscus of Brisson is 
probably the same as his F,fuscus, and consequently distinct 
from the F. peregrhws. 



LINNEAN GENUS FALCO. 


603 


The third variety, is the White-headed Falcon; 
Falco leucocephalus, Brxss. 

I have never had an opportunity of examining 
any falcon which corresponds with the descrip¬ 
tion given of this bird. It cannot be consider¬ 
ed, like most of the others, as forming a link 
in the gradations of plumage from the yearling 
Falcon to the adult Peregrine. In contradis¬ 
tinction, therefore, to such as present the regu- 


Beckstein says in regard to the F. fuscus, that he at one 
time agreed with Buffon in considering it as a variety of F. 
huleo, but was induced, from the observations of Becker, and 
those of sportsmen, to consider it as a distinct species. In this 
opinion, he was probably confirmed by his belief that the Pere¬ 
grine Falcon may in every stage of its plumage be distinguished 
by the dark feathers on the side of the head. 

I have, however, good reason for believing, that that dis¬ 
tinction, particularly in immature females, cannot always be re¬ 
lied upon, and should therefore be unwilling to constitute the 
F. (communis) fuscus a separate species, unless it can be shewn 
from other causes than the occurrence of an individual wanting 
some of those characters which usually distinguish the Pere¬ 
grine Falcon, that they are really distinct. 

At all events, I would rather incline to the opinion of Buf¬ 
fon. and Cuvier, that it is referable to the F, buko? which 
would be more in the spirit of Beckstein's own opinion re¬ 
garding theF. communis? Gm. to which the F.fmrn appears to 
be nearly allied, 


F. (com.) 

leucoce- 

phalus. 



60 i 


ON SOME SPECIES OT THE 


kurae?> ^ ar c ^ an g £S > I should term it an accidental varie- 

p&alas* ty*. 


* In’the opinion of Beckstein, the White-headed Falcon is 
specifically the same as the F. lagopus of Gmelin, the Bough - 
legged Falcon of the British Zoology, (App.) To the same 
species. Dr Shaw refers the Dusky Falcon of the Arctic Zoology, 
and Montagu thinks it probable, that the Booted Falcon, the 
FSco pennahts of Brisson, upon fnture investigation, will also 
be found synonimous with the F. lagopus . I have examined 
several specimens of the Rough-legged Falcon, but they varied 
so much in colour, that I am still ignorant of the fixed state of 
plumage in that species. I have, however, little doubt, that 
Pennant’s Dusky Falcon is in reality one of .its varieties. 
Whether Beckstein’s opinion concerning the F. (communis} 
kucoccpkalus be correct or not, can only be determined by the 
examination of a suite of specimens. With regard to the other 
supposed variety, the F. pennatus, I may observe that it is on-, 
]y known to naturalists from the description of Brisson. , Its 
native country seems quite unknown. The F. lagopus ,, from 
which I do not believe it to be distinct, is found in Denmark, 
Norway, and the Alps of Switzerland. Its geographical dis¬ 
tribution, however, will be greatly extended, if, as Latham 
supposes, (%d Supplement, p. 24. No. 14} it is synonimous with 
La Muse Cantee of Vaillant, a species met with in the country 
about the Cape of Good Hope, particularly in the Forest of 
Hottinqaas. This last mentioned variety, according to La¬ 
tham, has a less mixture of white in its plumage; a circum¬ 
stance which we are naturally led to expect from the difference 
of its physical position. 

Buffon was of opinion, that the F. leucocephaks, Briss. 
was a variety of his Common Falcon. As the latter species Y 
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Allied to the preceding, is the fourth variety, 
the White Falcon ; Falco 'alius, Buiss. It Is 
white, with minute yellow spots* Some are im¬ 
maculate, with the extremities of the greater 
quill-feathers blackish. 

Buffon is of opinion, that every white bird 


synonimous with the Peregrine Falcon, the opinion expressed 
in the text, is in conformity with that of the French natu¬ 
ralist. 

Having recently, however, considered the descriptions of 
this bird, and the opinions of Beckstein and Cuvier, I feel 
inclined to adopt their ideas, and view it as distinct from any 
variety of the F, peregrinus, Its characteristic distinction con¬ 
sists in the legs being feathered to the toes. 

The specific name adopted by Cuvier, is La Biise patue (F, 
pennatusJ, from which it appears that he considers it synoni- 
mous with the Booted Falcon of Latham. I have no doubt 
that it is described in ornithological works under many denomina¬ 
tions, though I cannot at present venture to give the synonyms. 
The following extract from the “ Regne AnimaP of Cuvier, 
shews the opinion of that naturalist concerning the confused and 
intricate state of the species; ff Cette buse (the Buse patue) est 
quatre fois dans Gmelin, sans y etre jamais a sa place. Cest 
le Falco lagopus, Brit. Zool. App. t 1.; le Falco communist 
leucepkalus , Frisch. 75,; le Falco pennatus, Briss, App. pi, h; 
h Falco Sancti-Johannis, Arct. Zool. pi. ix.” 

I may add, that Beckstein considers the Sdawmian Falcon 
as synonimous with the Falco hgopus, Indeed, Dr Latham 
had previously suspected that it might prove a variety of that 
species. The German ornithologist is of opinion, that the F* 
pennatus is also a variety of the Falco lagopus. 
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of this genus is a variety, 


* Under this head, ornithologists have arranged white varie¬ 
ties of the F- peregrinus and the F* palumharius. In the opi¬ 
nion of Becks vein, the F. alhis of Brisson, (F, co?nmunis 
albus, Gm.) is a variety of F, peregrinus . Cuvier, on the 
other hand, considers it as synonimous with Buffon’s L’oiseau 
Samt~Martin, (erroneously described and figured in the Histoire 
ies Oiseaux as a distinct species), and by consequence the same 
as the F. pt/gargus and F. cyaneus , the Ring-tail and Hen 
Harrier of our ornithologists. 

Cuvier seems impressed with a deep sense of Gmelin’s in¬ 
accuracies, and not without reason. But he appeal's to proceed 
rather too far in his opposition to that author's species. Thus, 
he not only refers the F. ccmmunis albus to the Ring-tail (La 
Soubuse, F. pygargus), but also the F. montanus B, the F, 


griseus, and the F. fohmkus. I shall not insist on the differ 
rences in plumage, as characters drawn from colour are not to 



But there are such essential distinctions be¬ 


tween the three last mentioned species themselves, that it is 


scarcely possible they should all be referable to the same spe¬ 


cies. 

Thus, from the description of the Grey Falcon shot in York¬ 
shire, we learn that it is as large as a raven ; its legs long, 
naked, and yellow. 

The P. bohemicus is said scarcely to exceed a foot in length, 
and the legs are thickish and feathered below the knees. 

The *P. motdanm B bears a considerable resemblance both 


in size and plumage to the male Ring-tail, but differs greatly 
fern die preceding species. It is one foot nine inches in length, 
and is the only one of the three supposed varieties which I 



1INNEAN GENUS FALCO. 


607 


The fifth variety, is the bird which has been 
described as a distinct species under the name of 
Common Falcon *. 

The prevailing colour of the plumage is brown, 
edged with ferruginous. The tail is transversely 
barred with shades of light and dark brown. The 
bill is blue; cere, irid.es and legs yellow. On 
each cheek, a large brown patch or spot f. 


should feel inclined to refer to the F* pygargus . Beckstein is 
of opinion, that it is an old male of that species. 

With regard to the Grey Falcon, I may remark, that Mon¬ 
tagu was informed by an experienced German falconer, that 
it is the Tercel or male of the Gerfalcon in its first plumage* 

Beckstein seems inclined to consider it as a distinct species, 
and thinks it is painted in the Gallery of Tenneberg at Waiter- 
hausen. 

* I must again refer to the distinction which I suppose to 
exist between the Common Falcon usually so termed, as de¬ 
scribed and characterised by many of the French and English 
ornithologists, and in books on the art of falconry, and the in¬ 
dividual whose description has been given in the works of 
Brisson, Gmelin, &c. The former is undoubtedly the young 
of the Peregrine Falcon, the latter may be considered as synoni- 
mous with the F.buteo of Linn. 

t The last mentioned character does not occur in Brisson. 
This has probably induced Beckstein to adopt the opinion be¬ 
fore mentioned, that the F, cmnmmk is a two year old F. buteo. 
Cuvier describes, the Common Falcon as follows: H Grand 
comme une poule, se reconnait toujmrs a une sorte de tache 


Common 

Falcon. 
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Common 

Falcon. 


This bird has long been considered as the type 
or proper representative of the numerous varie¬ 
ties of the falcon. That it is merely the Pere¬ 
grine Falcon in a state of immaturity, I have al¬ 
ready attempted to prove, and I am convinced 
that no doubt can be entertained on the subject 
by any person who takes the trouble of comparing 
the varieties* which follow with those which 
have been enumerated f. 


iriangidaire noire qu’il a sur la joue/’ &c. If the above de¬ 
scription could be relied upon as uniformly applicable to the 
Common Falcon in every state of plumage, it might be ad¬ 
duced as a strong proof of the accuracy of Beckstein’s opi¬ 
nion regarding the F. communis of Gm» and would induce me 
to refer the F. fuscus to the Common Buzzard. I have, how¬ 
ever, seen a specimen of falcon which I have no doubt was the 
female of JP. communis r (the F. peregrinus in a state of imma¬ 
turity), on which the black patch bad not become perceptible. < 

* It will be observed, that I have altered the order'in which 
the varieties I am now considering have hitherto been placed. 
This is necessary, in order to illustrate more dearly the opinion I 
am anxious to establish, and to exhibit at one view the gradual 
transition from the state of immaturity to the plumage of the 
adult bird. 

f In Cuvier’s new work, published since this paper was 
written, I find that his opinion is similar to the one expressed 
above, I cannot, however, see the propriety of retaining the 
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The Common Falcon itself, is one of the first % °™ oa 
varieties in which we perceive an approach to the 


name of Falco communis , which does not in any ornithological 
work apply to the species in a state of maturity, and has by 
some authors been applied to a bird which does not belong to 
the falcon tribe. It is besides, necessarily associated with so 
many vague and contradictory descriptions of ill-defined spe¬ 
cies, that if used as a specific name, it will long continue to be 
the source of error and confusion. The specific name of F. 
percgrinus, on the contrary, is not liable to any such objection. 
The species has been well and clearly defined, and has never 
been confounded with any other species, except indeed by means 
of such of its immature varieties, as have been included under 
the unfortunate title of Falco communis . Besides, the assump¬ 
tion of such a title as that of F. communis , Gm. by Cuvier, is 
in contradiction even to his own opinion. It will be seen by re¬ 
ferring to his late work, (Begne Animal , Note p. S10.) that, 
when stating his opinion in Regard to the inaccuracies of 
Gmelin respecting the Common Falcon, he observes, that the 
variety a Frisch, 74. should be considered not as a Falcon but 
a Buzzard. Now, this variety is in fact the very jF. com¬ 
munis which he has adopted as the representative of a species 
which he considers is synonimous with the F.peregrinus and all 
its varieties. 

I trust that enough has been said to shew the propriety of 
the name of F. communis being no longer used as a specific. ap¬ 
pellation ; and that consequently the title of F. peregrmus 
should be retained, to designate the species which has always 
borne that name, as well as such immature varieties as had 
been referred to another species, but which recent observations 
have proved are not really distinct 
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Common 

Falcon. 


F»gib- 

bosus. 


F. rubeus. 


adult bird. This is obvious in the large brown 
patch or spot on the cheek, which in the mature 
Peregrine becomes black, and forms a distinguish¬ 
ing character. It may be considered as that bird 
-after having passed at least one moulting. 

The sixth variety, is the Haggard Falcon; 
Falco gibbosus, Briss. ; Le Faucon Hagard ou 
Bossu, Buff. 

This bird differs from the preceding, in being 
darker and more advanced in its plumage. It has 
been erroneously described as an aged bird, but 
the markings of its plumage prove the contrary. 
It assumes the hunch-backed appearance, not from 
age, bat on account of its being about to cast its 
feathers. This I have observed in other hawks 
daring the aioulting season. As has been already 
observed, the term Haggard was not originally 
applied solely to this or any other variety or spe¬ 
cies, but to such hawks as were reclaimed from a 
state of nature after leaving the eyrie. 

The seventh variety, is the Red Falcon; Falco 
rubeus, Briss. 

It is similar to the Common Falcon in its plu¬ 
mage, with this difference, that the feathers of 
the wings, instead of being marked with white, 
are spotted with red and black. 
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The eighth variety, is the Red Indian Falcon \ V- rub® 
Falco ruber Indicus, Briss. * 

From the description given by Brisson, the 
male appears greatly to resemble the adult Pere¬ 
grine Falcon of Europe. The upper parts of the 
plumage are nearly black; of the female cine¬ 
reous brown. 

The ninth variety, is the Spotted-winged Falcon: (a>m,y 

^ 7 . _ maculate 

talco maculatus, Briss. 

This bird shews plainly, the transition to the 
adult Peregrine Falcon f. The upper plumage is 
brown; the rump and tail cinereous, with trans¬ 
verse black bars; and Brisson observes, ** In 
utroque capitis latere majuscula, est macula longi- 
tudinalis nigra , infra oculos orta, et ad colli ex- 
ovtum usque protensa j” and again, “ Abe, su¬ 
pra lineis transversis, nigricantibus variegatse.’* 
Latham enumerates this among the varieties of 
the Common Falcon; but he seems to have been 
aware of its relation to the Peregrine Falcon, as it 
is again given as a variety of that species, and the 
same synonyms are referred to. Buffon consider¬ 
ed, it as the young of the following variety. 

* The F. ruber Indicus is conjectured by Beckstein to be a 
distinct species. The same opinion was adopted by Buffon. 

t I find that Beckstein also considers it as die Peregrine 
Falcon. 
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The tenth variety, is the Black Falcon; Fake 
niger , Briss. : 

This differs so much from the bird described 
under the name of Common Falcon, that although 
generally given as one of its varieties, Buffok 
considered it as a distinct species; and indeed it 
would have been difficult to believe otherwise, 
supposing, as Buffon and all the ornithologists of 
his time did, that the Falco communis and Falco 
peregrinus were specifically distinct 

Latham follows Brisson, and gives the Black 
Falcon as a variety of the Common Falcon, but 
in his Supplement he hints at the probability of 
its being a variety of the Peregrine. He says it 


* This is the true Faucon Pelerin ou Passager of Buffon, 
considered fay him as distinct from the Common Falcon, and in 
a state of complete maturity. It is figured in the Histoire des 
Oiseaux, under the name of Le Faucon mir et Passager, 
(Enl, 469.) 

I have endeavoured to shew, that it is the F. peregrinus ap* 
preaching to maturity, and not distinct from the Common Fal¬ 
con of Buffon. 

Bjsckstein says it is the two year old Peregrine Falcon, 
which is just the age I should have assigned it front an inspec¬ 
tion of the plumage. 

I am happy to frid that Cuvier also considers it an imma¬ 
ture variety of the Peregrine Falcon, (now the Faucon ordi- 
mire of the French.) He observes, “ Ceux qu’on appelle 
Fusions pelarins, Enl. 469* paraissent des jeunes un peu plus 
nobs <pie les autres.” 
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is' a larger bird •, but this may be accounted for F - $8®* 
on the supposition of his specimen being from 
4-merica, where both the Peregrine and Goshawk 
are larger than in Europe. Edwards supposes 
that this and the last mentioned variety, are male 
and female, and form a species of themselves. 

This confusion no doubt arises from authors 
having described the Common and Peregrine Fal¬ 
cons as distinct. The two last varieties combin¬ 
ing in a certain degree the characters of both, 
have occasioned, like some others, a difficulty re¬ 
garding the species to which they should have 
been referred; but all 'variance of opinion is re¬ 
conciled by considering the Common Falcon as 
merely the young of the Falco peregrinus. 

I have seen a specimen of the latter from North 
America, which agrees in every respect with the 
Black Falcon, except in the colour of the legs, 
which were yellow instead of blue. I may here 
remark, that the colour of the legs is not to be 
constantly relied upon as a specific character. I 
have seen the Peregrine Falcon with greenish legs,' 
and one out of three taken from the same nest, 
was observed by Montagu to have the legs of a 
bluish-grey colour #, The upper plumage of the 4 


• It is well known that the colour of the irides and legs of 
birds is subject to' change, and that individuals of the same spe¬ 
cies are not always characterised by a similarity of colour in 
•those parts. In addition to what I have stated in the text hj 
• .VOL. II. • . R r , • v 
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Black Falcon, is of a deep blackish-brown. I{ 
approaches nearer to the adult bird than any of 


proof of this fact, I may add the following extracts* Buffon, 
when describing the Balbuzzard, observes, “ II a les jambes 
nnes et ordinairement de couleur bleuatre; cependant il y en a 
quelques-ims qni ont les jambes et les pieds jaun&tres.” In ano¬ 
ther place, he adds on the same subject, <c Ce charactere est 
done beaucoup moms fixe qu'on ne Fimaginoit,” &c. (Hist des 
Ois. pp. 82. & 2 IS.) ; and Cuvier, under the article GerfauU , 
remarks, “ Les pieds et la membrane du bee sent tantot jaunes, 
tantot bleus.” fRegne Animal, p. 313.) 

I have been the more circumstantial in this matter, as some 
ornithologists have maintained that the colour of the cere, hides, 
and legs, is invariable in the same species; in which case, the 
JF. niger, as described by Brisson, could not be assigned to the 
Peregrine Falcon. On again referring to the Synopsis Mctho- 
dim of Brisson, I feel inclined to suppose, that the individual 
therein described under the name of F. niger, was about to ex¬ 
perience a change in the colour of the legs, by which it would 
toe been even more closely allied to the Peregrine Falcon. 

~ In regard to the variety in question, I believe I .shall be able 
to trace in a sufficiently satisfactory manner, some important 
changes to which it is liable, by which means I shall obviate 
any objection which might be urged against its being considered 
es synonimous with the Peregrine Falcon. On comparing the 
different descriptions of the F. niger, I find that there is a 
singular gradation in the colour of the legs, by which the fur¬ 
thest removed varieties are connected by means of an inter¬ 
mediate link, with such as approach most closely to the ordinary 
iPefegririe Faicbn. ' * . \ * ■ 

I$S*&* 4n #e account gpven by Buffon of L& Fm&m itoir> it 
fa fi&stai&ed/** Nous -observerons qtie cet oiseau que nous avons 
iaoiitoire, avoit lepieds d*un bleu bkn dedie” &c. (ffrtsfc 
dsr 6i&. p. 213.) Brissok, in his description of the same spe* 
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tie other varieties, and is distinguished by the 
mature plumage of the head: " In utroque capitis 


cies, observes, Pedes sunt plumbeo-viridescentes; prope di- 
gitos magis Sidflavum indin ant,” (Syn, Metk. p. 95.) Edwards 
describes it with the legs of a “ greenish-lead colour” inclining to 
yellow; and, according to Buffon, it is described and figured 
by Frisch with the legs of a yellow colour , as in the generality 
©f falcons. 

The preceding quotations, it will observed, are conclusive 
in regard to the variation in the external characters of the F. 
niger; and the descriptions by Brisson and Edwards, when 
taken in conjunction with the other two, demonstrate the pro-* 
bability of a change sometimes taking place in the same indivi¬ 
dual, as the birds described i>y Edwards, and in the Synopsis 
Methodica, appear to have been intermediate between Buffon's 
and Frisch’s, or, as it were, losing the blue tinge, and ac¬ 
quiring the yellow one. This circumstance is interesting, both 
in a general view, as connected with the physiology of birds, 
and as illustrative of those variations, a knowledge of which is 
necessary to enable us to ascertain with tolerable certainty the 
distinctions between individuals exhibiting accustomed or acci¬ 
dental changes, and such as may be considered as peculiar and 
permanent varieties, and in assisting us to determine the species 
to which particular varieties ought to be referred. 

The colour of the legs in the F. niger , therefore, cannot be 
considered as forming in any degree a specific distinction be¬ 
tween it and the Peregrine Falcon. There is probably in dilie* 
rent individuals, either a transition in colour from blue to yel¬ 
low, as I suppose to have been exemplified in the four birds de¬ 
scribed by Buffon, Brisson, Edwards, and Frisch, or the 
distinction is permanent, and may be considered to result from 
that peculiarity in the constitution of the bird, which produces 
the variation in the shade and markings of the plumage* . 

a r % 
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F. njger. 


?. ttrteii. 
cos. 

F.berhsru*. 


latere macula est nigra, ab oris angulis procedens, 
et deorsum tendens, mystacis instar .” It has 
not assumed the transverse markings of the lower 
plumage, butjs spotted longitudinally; and this 
agrees with the observation which I formerly 
made, that the upper plumage of the Peregrin? 
' Falcon is first completed, although in the Gos¬ 
hawk the transverse lines on the breast are observ¬ 
able before the darker shades of the back are ac¬ 
quired. 

It will be seen from the preceding varieties, 
that there is just ground for believing, that the 
opinion which I have adopted is correct. By pre¬ 
senting them in the order in which they have 
been arranged, the gradations in plumage are di¬ 
stinctly perceived; and there is little room left to 
doubt, that the epmrpon Falcon and the Peregrine 
Falcon are the same. Many more varieties have 
been described, but those enumerated are suffici¬ 
ent to illustrate the subject, and the others, being 
for the most part merely accidental., have been pur¬ 
posely omitted. 

To the same species may be referred the Falco 
tartaricus of Brisson ; and it is probable that the 
Falco barbarus of Linn/eus is also either the 
young, or an accidental variety of the Peregrine 
Falcon *. 


* With regard to the F. tartaricus, Beckstein has formed 
the same opinion* Both Beckstein and Cuvier consider th$ 
JP. barhariLs as the young of the Peregrine Falcon. 
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I trust that the few observations which I have 
tnade, may be of use in calling the attention of 
others to the study of a tribe of birds, whose his¬ 
tory is the most obscure and problematical within 
the range of ornithological science. 

I am now of opinion that the F. barbarus and F. tartaricus, 
are the same variety. Buffon seems to have considered them 
as such, and in the old -work before mentioned, there is the 
following passage: “ The Barbary, or, as some call her, the 
Tartaret Falcon , is a bird seldom found in any country, and is 
called a passenger, as well as the Haggard.” “ They are called 
Barbary Falcons because they make their passage through that 
country and Tunis, where they are more frequently taken than 
in any other place, namely, in the Isles of the Levant, Candy, 
Cyprus and Rhodes.” ( Gentleman's Recreation, p. 124.) 

To the other varieties of the Common Falcon, Cctikb has 
added the F. steUaris of Gat. 
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XXXV. On the Geognosy of the Lothians, 

ft 

By Professor Jameson. 

(Read nth December 1814.^ 

Few districts in Scotland afford greater variety 
of mineralogical phenomena than the Lothians ; 
and in none of them are the various transitions, 
junctions and alternations, of the beds and strata, 
and crossings of the veins, more distinctly and sa¬ 
tisfactorily exhibited. In this beautiful tract of 
country, the rocks are those of the transition,- 
flaetz, and alluvial classes, and of these the Acetz- 
formations are the most interesting and important, 
from the numerous and unexpected relations which 
they display, and the various useful minerals they 
contain. Red sandstone occurs in such quantity, 
as to form, an important Feature in the geognosy 
of these counties, hut the coal formation is that 
which most powerfully excites our attention. 

L—On the Red Sandstone and Coal Forma¬ 
tion in the Middle District of Scotland. 

In order to render our description of the Lo¬ 
thians satisfactory, it will be useful to premise a 
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thort general account of the Red Sandstone and 
Coal Formations, as they occur in the Middle Dis- 
trict of Scotland, to the north of the Frith of 
Forth* 


Red Sandstone. 

1. Red Sandstone. This deposite forms seve¬ 
ral tracts of country in the middle district of 
Scotland ; and of these, the most extensive is that 
to which we shall at present confine our atten¬ 
tion It stretches from Stonehaven in Kincardine¬ 
shire, to the west side'of the Island of Arran, 
in the Frith of Clyde j and it varies in breadth 
from a few fathoms to many miles. In some places, 
as in Kincardineshire, it fornts extensive flats or 
plains, whilst in others, it rises into hills, or ranges 
Of hills ; and of these latter, the most extensive 
and highest are the Ochil and Seadly ranges, some 
of whose summits are 2000 feet above the level 
of the sea. On the coasts of Kincardineshire and 
Angusshire, and also on the shores of Arran, it 
forms striking sea-beat precipices ; or is hollowed 
into caves of great grandeur and magnificence. 

2tr4 


* The Middle District of Scotland, is that bounded on the 
south by the Frith of Forth, and on the north by the line of the 
Caledonian Canal. . 
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It is also intersected and "broken "by the violence 
of the waves; and the continued action of the 
waters of the ocean, has carried away enormous 
portions of it, forming in its stead bays of greater 
or less extent. 

These bays do pot appear to be always on the 
increase j on the contrary, they seem in general to 
have limits set to their progress. After a longer 
or shorter period, depending on the nature of the 
rocks, their positions in regard to the sea, and 
their relations to the other bays and promontories 
on the coast, they begin to be filled up with allu¬ 
vial matter, which, in the course of time, extends 
outwards to the furthest promontories, and even 
beyond them; and thus, again, secures the land, 
for a time, from the destroying effects. of the 
ocean. t 

There are hollows in the surface of this sand- 
- stone tract, which are filled with water, thus 
forming lakes; and everywhere we observe, it 
traversed by rivers and rivulets, which either 
follow the direction of natural rents, or original 
inequalities of the sandstone, or have worn their 
way through it. In the lower parts of the river 
districts, in particular, there are beautiful displays 
of alluvial terraces ; but I have not met with any 
of these high up on the sides of the valleys *. 


* It may here be noticed, that alluvial terraces occur fre« 
quently in the course of rivers, not only where they pass through 
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Mineralogists, in general, distinguish two red 
sandstone formations; one, the oldest, rests imme¬ 
diately on transition or primitive rocks ; the other, 
and newer, rests on beds of magnesian limestone, 
coal, and mountain limestone, which are super¬ 
imposed on the oldest formation. The mountain 
limestone, in a general view, may he considered 
as a transition limestone, contained in the lower 
part of the red sandstone formation, and hearing 
the same relation to it, that the beds of red sand¬ 
stone in the upper part of the transition series do 
to grey-wacke. The coal and magnesian limestone 
are frequently wanting, and then the two red 
sandstone formations come to rest upon each other. 
When the sandstone formations are thus arranged, 
it is difficult to distinguish the one from the other. 
It may be that they are both only portions of the 
same great red sandstone formation, and that the 
coal and magnesian limestone are hut subordinate 
members, that may or may not occur in it, with¬ 
out affecting the general characters of the depo¬ 
sit as a great formation in the series of mountain 
rocks. In illustration of this conjecture, it may be 
stated, that in some extensive red sandstone di- 


alluvial tracts, but also in rocky and mountainous situations, 
where they flow through valleys, or expand into lakes. These 
terraces, whether they appear on the banks of lakes, or high up 
on the sides of valleys, or in low alluvial flats, are to be viewed 
as the effects of water seeking a lower level, whether suddenly 
»r slowly. 
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stricts, the trap and porphyry rocks occupy three- 
fourths of the whole mass; yet these rocks may 
be wanting without their absence affecting the ge¬ 
neral characters of the red sandstone formation. 
In the same maimer, the various subordinate beds 
in the clay-slate, such as whet-slate, drawing-slate, 
and alum-slate, may be wanting, and still the cha¬ 
racters of the clay-slate, as a distinct formation, 
remain. 

In several places on the sea coast, as near the 
mouth of the North Esk, and in the tract ex¬ 
tending from Montrose to Lunan Bay, where the 
subordinate trap and porphyry rocks prevail, there 
are striking rugged sea cliffs. 

The red sandstone rests on Primitive rocks, or 
on rocks of the Transition class. It is distinctly 
stratified, and the strata Vary from the horizontal 
to the nearly perpendicular position. The strata 
‘are sometimes waved, but are more frequently 
straight. Sometimes vertical strata are to be seen 
meeting others which are in a horizontal posi¬ 
tion, and occasionally vertical strata appear to be 
contained in great masses of nearly horizontal or 
slightly inclined strata. Occasionally the strata 
in a small district appear disposed in every pos¬ 
sible position ; and at first sight suggest to us the 
idea either of great original inequalities, or of 
violent action on the strata after their formation, 
but which, upon more careful examination and 
consideration, would seem rather to intimate that 
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the whole mass of strata is in its original posi¬ 
tion, and composed of a series of distinct con¬ 
cretions, in each of which, the layers or ap¬ 
parent strata vary more or less in position, in 
these respects resembling what we observe in 
greenstone, porphyry, and other similar rocks. 

Enormously thick but short beds of sandstone, 
are sometimes surrounded with thin strata of 
sandstone, slate-clay, and other rocks. It occasion¬ 
ally happens, that in a ravine or valley, the one 
side will present a vertical face of red sandstone, 
without any marks of stratification, thus intimat¬ 
ing the presence of a thick massive bed, while 
the opposite side will exhibit numerous tbin beds 
of sandstone and slate-clay, dipping towards the 
mural precipice. Here all the rocks are in their 
original position*, there has been no sinking of 
strata on the side with the mural precipice ; 
fbr, the thin strata, if continued to the pre¬ 
cipice, would either rise toward it, or termi¬ 
nate suddenly upon it without any change in 
their direction, just fas we observe to be the case 
with the thin sandstone strata, where they come 
in contact with thick beds of the same rock. 
Many of the pretended sinkings and shifts enu¬ 
merated and described by geologists, are of this 
description. Indeed it would appear, that these 
mechanical actions are much less frequent than 
has been generally imagined, and that the crust 
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of the earth is more firmly built than is admitted 
by some speculators. 

The strata sometimes rest on the primitive or 
transition rocks in a conformable position, or they 
are unconformably disposed ; for in some exten¬ 
sive tracts, the primitive and transition rocks dip 
to the S. E., while the superimposed strata of red 
sandstone, dip to the S. W. The sandstone is 
generally composed of roundish and angular grains 
of quartz and felspar, with scales of mica. These 
are either connected together by a basis of iron- 
clay, ironshot slate-clay, which is occasionally 
marly, quartz, or calcareous matter, or no per¬ 
ceptible basis or ground is to be detected. When 
the common basis or connecting material of the 
grains is awantirrg, then the sandstone has much 
of the aspect of a crystallised rock, and we can 
observe portions of the grains of quartz and fel¬ 
spar, and of the scales of mica shooting into each 
other in the same manner as occurs in granite, 
gneiss, and other crystallised rocks. 

Some varieties of the sandstone might be mis¬ 
taken for grey-wacke: indeed, so strong is the 
resemblance, that even experienced mineralogists 
have occasionally committed the error of describ¬ 
ing as grey-wacke varieties of red sandstone. 
But this error will always he avoided, if we re¬ 
collect, that formations are to be distinguished 
by the characters of the rocks as they occur ©n 
the great scale, and not from such accidental va- 
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rieties of appearance as are sometimes exhibited 
in hand specimens. Cotemporaneous veins of a 
granitous rock, of the same general character with 
the sandstone, sometimes traverse it j in other 
instances, cotemporaneous veins of quartz, or of 
felspar, also occur in the sandstone *. 

When the basis of the sandstone increases in 
quantity, the sandstone gradually passes into slate- 
clay, or into iron-clay, quartz, or limestone, accord¬ 
ing to the nature of the basis or ground. The iron- 
clay is often amygdaloidal, so that there is then a 
transition from the sandstone into amygdaloid. 
Many veins of sandstone are to be observed shoot¬ 
ing from the sandstone rock into the amygdaloid 
and other similar rocks, and portions of sandstone 
imbedded in beds of trap and porphyry, send out 
veins or branches from all sides. In other in¬ 
stances, portions of amygdaloid are imbedded in 
the sandstone, and either intermixed with the 
sandstone at the line of junction, and gradually 
pass into it, or they send out brioches into the 
inclosing sandstone. But this is not all the varie¬ 
ty of appearances presented by the sandstone. 


* Rocks having the same structure and general appearance 
as red sandstone, appear occasionally in transition, and also in 
primitive districts, as in countries abounding in day-slate and 
gneigs,—a fact which at first sight appears inconsistent with the 
general distribution and arrangement of the different rock for¬ 
mations. 
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The individual strata have sometimes a slaty 
structure, and this structure is generally parallel 
with the direction of the stratum, but sometimes 
it is at right angles to it. It is either straight 
slaty, or undulating slaty, and the layers are some¬ 
times disposed in a concentric manner, and thus 
the stratum appears composed of a congeries of 
balls or globular concretions. Some beds of sand¬ 
stone have a conglomerated or brecciated aspect, 
the rock appearing to be composed of blunt and. 
sharp angular fragments set in a basis of sandstone. 
But these are merely apparent fragments, and are 
to be considered as varieties of structure of the 
sandstone, probably produced by the process of 
crystallisation. The careful and connected study 
of these conglomerated appearances as they occur 
in sandstone, limestone, quartz, granite, gneiss, 
clay-slate, and other rocks, leads to very important 
and interesting conclusions. 

The sandstone contains many different rocks in 
beds or Veins. #The most important of these are the 
following : Conglomerate, slate-clay, claystone , 
clay-ironstone, trap-tuff, amygdaloid, basalt ? 
clinkstone, felspar, porphyry, greenstone, pitch- 
stone, limestone and limestone-conglomerate, and 
coal *. 


'•* *fhe tidcurrence of trap rocks in red sandstone, is stated 
in the Mineralogy of the Scottish Isles, which I published in 
1801. 
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1. Conglomerate. This rock, which is com¬ 
posed of roundish, and sometimes angular masses 
cf various kinds and sizes, imbedded in a basis or 
ground, occurs in beds varying in thickness from 
a few feet to several hundred yards. It is dis¬ 
tinctly stratified, and the strata, although general¬ 
ly horizontal, yet are occasionally much inclined, 
even sometimes nearly vertical. The beds of con¬ 
glomerate are generally conformable with those 
of the red sandstone, and sometimes unconform- 
able, the nearly horizontal beds of conglomerate 
resting upon pretty highly inclined strata of sand¬ 
stone, and these horizontal beds being again cover- 
-ed with inclined strata of sandstone. It alternates 
with, and frequently passes into, the red sandstone. 
Sometimes, small granular conglomerate is con¬ 
tained in the coarse, in the form of roundish 
halls or concretions, from three to five feet in 
diameter. These remarkable concretions at first 
sight, might be confounded with the rounded 
"balls of granite, which are imbedded in the con¬ 
glomerate. 

The roundish and angular masses of which the 
conglomerate is chiefly composed, vary in, size from 
that of a few inches to several yards in diameter. 
They are of different rocks and minerals. Thus, 
at Crawtown, a few miles from Stonehaven, por¬ 
phyry is the predominating imbedded rock, and 
is associated with granite, gneiss, quartz, &c. At 
Beraie, the most abundant masses are of quartz 
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and porphyry, associated with masses of granite* 
containing garnets, syenite, gneiss, mica-slate, clay- 
slate, hornblende rock, hornblende-slate, amygda¬ 
loid, jasper, and red sandstone. Of these sub¬ 
stances, the amygdaloid, sandstone, and in gene¬ 
ral the porphyries, are of the same species 'with 
those which occur in beds and veins in the great, 
red sandstoneformation. At the Bridge of Prosen, 
the conglomerate contains principally masses of 
porphyry and amygdaloid, with pieces of quartz. 
At Blairgowrie, where there are stupenduous 
rocks of conglomerate, the most frequent im¬ 
bedded masses, are porphyry and amygdaloid, 
with quartz and mica-slate. Near Comrie, they 
are principally porphyry and amygdaloid. At 
Callender, the imbedded masses are chiefly por¬ 
phyry and amygdaloid; and in Arran, the con¬ 
glomerate contain masses of porphyry and trap. 
These masses are usually connected together by 
a basis or ground of smaller ^grains of the same 
rocks and minerals. Sometimes the imbedded 
porphyry and amygdaloid is intermixed with the 
cement at their line of junction, and we observe 
branches shooting from them into the basis or 
ground. 

2. Slate-clay. This rock occurs in the sandstone, 
and also in the conglomerate, in beds that vary 

In thickness from a few inches to several fathoms. 

— * 

Its- most general colour is reddish-brown, and 
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sometimes a greyish-black. The red-coloured 
variety is oftentimes variegated with stripes, 
layers, and circular portions of a green colour. 
Some varieties of this rock are so highly impreg¬ 
nated with carbonate of lime, that they may be 
considered as impure kinds of slaty marl. It 
passes into claystone, and sometimes also into clay- 
ironstone. 

3. Claystone. This mineral occurs in beds that 
vary in thickness from an inch to several yards. 
It alternates with slate-clay, and also with red 
sandstone, and with some other rocks which are 
subordinate to that formation; 

4. Clay-ironstone. It occurs in layers, or in ir¬ 
regular or globular-shaped masses, generally in¬ 
cluded in slate-clay. A beautiful transition is to 
be observed from the slate-clay into the ironstone: 
at one extremity of the series is the pure slate-clay, 
at the other the perfect clay-ironstone ; and the 
middle part of the series/ is a substance interme¬ 
diate between the slate-clay and the ironstone. '■ It 
follows from this fact, that all the phenomena ex¬ 
hibited by the clay-ironstone, such as globular 
forms, cotemporaneous veins, &-c. are of the same 
general nature with those of the slate-clay, and that 
if slate-clay owes its characters to deposition from 
a state of aqueous solution, the same must have 

VOL. II. s s 
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been the case with the ironstone* It is a frequent 
mineral in several red sandstone districts. 

$. Trap-tuff. This remarkable rock occurs in 
beds, often of a great thickness, in red sandstone. 
It passes not only into claystone, but also into the 
red sandstone. It is by no means an uncommon 
rock in some of the red sandstone districts in the 
tract of country we are now describing. 

, 6. Amygdaloid . This rock contains many dif¬ 
ferent minerals, either in its vesicular cavities, or 
imbedded in it. . These are calcareous-spar; stea¬ 
tite, quartz, agate, zeolite, and felspar. It occurs 
, in beds, and also in veins: the beds vary in thick- 
jnessfrom a few feet to many fathoms. It is fre¬ 
quently traversed by veins of sandstone j. and beds 
of sandstone and also conglomerate, many hun¬ 
dred feet in extent, and of considerable thickness, 
* occur in the cliffs of amygdaloid in different 
parts, of this district Cotemporaneous masses 
of amygdaloid occur imbedded in the sand¬ 
stone. It passes into trap-tuff, and also into sand¬ 
stone. 

7* Basalt, k rock having several of the cha¬ 
racters of basalt, occurs, in beds and veins, in the 
jed sandstone. 
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8. Clinkstone. This beautiful rock occuts, in 
beds and veins, in the red sandstone. 

9* Compact Felspar. Compact felspar, gene¬ 
rally of a red colour, and often passing into clay- 
stone, occurs in beds in this red sandstone district. 

10. Porphyry. This interesting and beauti¬ 
ful rock occurs in considerable abundance in beds 
and veins in the red sandstone and conglomerate. 
Claystone, ironstone, and felspar-porphyries, are 
those met with in this tract. There are some¬ 
times amygdaloidal, and occasionally the crystals 
of felspar, are wanting, when beds or veins of 
claystone or felspar appear in place of the charac¬ 
teristic porphyry. The claystone-porphyry ap¬ 
pears to pass into claystone,—this into sandstone. 
Sometimes the porphyry is conglomerated, and 
then it sometimes contains imbedded balls of gra¬ 
nite, and angular pieces of hornblende (rock and 
clay-slate. 

11. Greenstone. ■ This rock occurs in beds, im¬ 
bedded masses, mountain masses, and veins, in the 
red sandstone and conglomerate* 

12. Pitch stone. Green and black-coloured va¬ 
rieties of this rock, are met with in the form of 
imbedded-masses, beds and veins, in red sand¬ 
stone. 


s s2 
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13. Limestone and Limestone-Conglomerate. Ex¬ 
tensive beds of these rocks occur in the red sand¬ 
stone ; and beautiful transitions from the limestone 
into the surrounding sandstone and trap* are not 
of rare occurrence. 

14. Coal. Several species of this important mi¬ 
neral occur in the red sandstone, as glance-coal, 
slate-coal, and pitch-coal. They are generally 
disposed in beds, more rarely in imbedded masses 
and veins. 


From the short description just given, it is evi¬ 
dent, that the Red Sandstone Formation is much 
more interesting than has been generally imagin¬ 
ed. The great variety and abundance of porphy¬ 
ry and trap rocks contained in it, their transitions 
into each other, and into sandstone, limestone and 
clay, are very striking facts in their natural his¬ 
tory, and deserving the particular attention of 
those who take an interest in the volcanic and 
neptunian theories of their formation. Those na¬ 
turalists who are inclined to think favourably of 
the opinion which maintains the chemical forma- 
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tion of sandstone, will adduce the various kinds 
of structure exhibited by the red sandstone, as so 
many facts illustrative of its plausibility, and the 
miner and engineer, if they adopt this opinion, 
will probably obtain an easy solution of difficul¬ 
ties that occur in their respective arts, and prac- 
tic'cx} n-F value anrl imnnrtanoe to them* 
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T he first meeting of the Society for public busi¬ 
ness took place on the 2d March 1808, in the 
College Museum, when Professor Jameson read a 
paper on Cotemporaneous Veins. This paper is 
inserted in the First Volume of the Memoirs, 
p. 1.—7. 

* 

Professor Jamleson read some observations on 
the colouring Geognostical Maps. This paper is 
inserted in the First Volume of the Memoirs, 

p, i 4 ,g._161. He also laid before the Society a 

series of Mineralogical Queries. These Queries 
are inserted in the First Volume of the Memoirs, 
p. 107.—125, 


ISOS. 
March 2. 
Professor 
Jameson oa 
Cotempo* 
raucous 
Veins, 


im ' 

April 9 , 
Professor 
Jameson on 
Geognosti¬ 
cal Maps, 
and Mine¬ 
ralogies! , 
Queries. 
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1808. 
May 14 
Professor 
Jameson, 
Mineralogi- 
cal Queries; 
Mr Wal¬ 
ker’s List of 
Birds in the 
ndghbour- 
hood of 
Edinburgh., 

1808. 
June 11. 
Captain 
Laskey on 
Pinna in- 
gens, Dr 
Anderson 
on Inch- 
keith. Dr 
Thomson 
on Fluor¬ 
spar. 


1808* 
Jui/m 
Mr Neffl% 
List of 
Fashes, 


Colonel 
Montague’s 
Observa¬ 
tions on 
the Gannet, 
and De¬ 
scription 
ofanevr 
Insecc. 1 


Professor Jameson finished the reading of hiss 
Mineralogical Queries, illustrating them by re-: 
marks. Mr Walker then laid before the Socie¬ 
ty a List of Birds found in the Neighbourhood of 
Edinburgh, with observations on the rare or dis¬ 
puted Species. 

Captain Laskey read a paper on the Pinna in¬ 
gens. This paper is inserted in the First Volume 
of the Memoirs, p. J02.—106. Dr Charles An- 
berson then laid before the Society a general 
sketch of the Geognosy of the Island of Inch- 
keith, in the Frith of Forth, as preparatory to a 
more detailed account. Dr Thomson read a 
paper on Fluor-Spar, which is published in the 
First Volume of the Memoirs, p. 8.—13. 

Mr Neill laid before the Society a List of 
Such Fishes as he had ascertained to he natives of 
the waters in the neighbourhood of Edinburgh, 
accompanied with specimens of the rarer species- 
This list is contained in the First Volume of the 
Memoirs, p. 526.— 555. Two communications 
from Colonel Montagu were then read; one of 
them upon the characters and habits of the 
. Gannet, Pelecanus Bassanus, and the distribution 
of the Air-Cells in that Bird; the other de¬ 
scribing a new Insect, found in the Cellular 
Membrane of the Gannet. These papers are 
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inserted in the First Volume of the Memoirs, 

p. 176.—200. 

Dr James Ogilby laid before the Society an Au ^' L 
interesting view of the Geognosy of East Lo- Dr 
thian, illustrated by an extensive series of speci- ognmyof 

. .. , . _ . EastLo- 

mens, arranged according to their Geognostic po- tMan. 
sition, 

A paper of the Reverend Mr A. Jameson, on 
Meteorological Tables, and description of a new Bev.A.ia. 

meson on 

Anemometer, was read. Then a paper by the Meteomio* 
Reverend Mr John Fleming, containing an ac- 
count of the Geognostic relations of the rocks of 
the Islands of Unst and Papa Stour, which con- Anemome. 

A # ter; and 

tained answers to the President’s queries concern- Mr Fie- 
ing the Serpentine and Sandstone of Shetland. 3of & 
The Mineralogical account of Papa Stour is in- oninsf^a 
serted in Volume First of the Memoirs, p. 162.— Papa Stour. 
175. 

There was read a Communication by Mr Mac- 
kenzie, younger of Applecross, containing an ac- 
count of the Coal Formation in the Vicinity of coai fw. 
Durham. This paper is inserted in the First Durham., 
Volume of Memoirs, p. 605.—608. At the same Dr Ogiiby 

* on Veins 

meeting, Dr Ogiiby read observations on the faFteta- 
Veins of the Flcetz-Trap Rocks of East Lothian, trapBodca 
being a continuation of his description of that 
country^ which is inserted in the First Volume of 
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Hr Neill 
sntbe great 
Sea Snake* 


' ISOS. 

Dee. MX 
Mr Fie- 
filing's Be* 
scnption 
cftfre Nar- 
wall. 

1 Dr Ogilfoy’s 
Account of 
the Rocks 
of Fassney. 


1 Jan. 14 
Dr Thom- 
son’s Ana¬ 
lysis of 
Copper- 
glance. 

Dr Bar. 
day’s Re- 
marks on 
the Animal 
ofStronsa* 


, » i . 

Feb. 14 
Professor 
Jameson 
onCiydiie. 


Memoirs, p. 469. And Mr Neill read an ac¬ 
count, compiled from documents sent from the 
Orkneys, of a singular Animal, of great size, and cor¬ 
responding to the description given by Egebe and 
Pontoppidan, of the Great Sea Snake of the 
Northern Ocean. 

There was read a description by the Reverend 
Mr Fleming, of a Small-headed Narwal, cast 
ashore in Zetland. This description is insert¬ 
ed in Volume First of Memoirs, p. 131.—143. 
And Dr Ogilby read the conclusion of his Mi- 
neralogical description of East Lothian, which 
contained an account of the Rocks of Fassney, 
which is inserted in Volume First of Memoirs, 
p. 126.—130. 

Dr Thomson read a description and Analysis 
of a variety of Copper-Glance from North Ame¬ 
rica. Dr Barclay communicated to the Society 
remarks on some parts of the Animal that was 
cast ashore on the Island of Stronsa in September 
1808. These remarks are inserted in the First 
Volume of Memoirs, p. 418,—444. 

Professor Jameson read an account of the 0- 
ryctognostic characters and Geognostic relations 
of the Cryolite from West Greenland. This 
paper is inserted in First Volume of Memoirs, 
p. 465.—468. Three communications were then 
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laid before the Society. 1. A singular instance 
of the intrepidity of the Common Otter in de- *e otter, 
fending its young, by Captain Laskey. 2. An 
account of an Animal resembling a Toad, found numicatioB 
imbedded in a stratum of Clay in Goyan Col- aread” 8 
liery, by Mr Dixon of Govan Hill, communi- m 
cated by Mr Russell. 8. A copy of the affida- Affidavits 
vits inade before the Justices of the Peace at to the Sea- 
Kirkwall, concerning the Great Sea Animal of Snake ' 
Stronsa, accompanied with remarks. These affi¬ 
davits are printed in First Volume of Memoirs, 
p. 481. Mr Neill read some account of a Fin- Mr Nciuv 
Whale stranded near Alloa. This account is .in- ^“fa 
serted in First Volume of Memoirs, p. 201.—214. FiaWha5e! 


The Secretary read Colonel Montagu’s ac- isos, 
count of a non-descript Fish, named by him Zi- cJicmei 
photheca tetradens, and descriptions of four rare n^tira 
species of English Fishes taken on the Coast of 
Devonshire. These descriptions are inserted in new En - 

gHshFisUeg* 

jst vol. Mem. p. 79.*— 101. Captain Laskey laid captain 
before the Society an ample Catalogue of North 
British Shells, with remarks on the new and rare UshS£eBs ‘ 
species. (This Catalogue is inserted in 1st vol. 


Mem. p. 370. —417. And Dr Vole read obser- DrYuie 
vations on Monoeotyledonous Plants, and on the cotyledon- 
natural order Grammes. . 0UsPto ‘ s 


The first part of a description of the Coal 
Formation of Alloa, by Mr Bald, was read by 


1809. 
April 8. 
1st Part of 
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Mr Bald’s 
Deberiptfoa 
cf lue Coal 
Field of 
Alloa* 

Mr Stew¬ 
art’s List 
of Insects 
found necr 
Ediiifaurgb* 

1809. 

May 13, 
Rev* Mr 
Fleming’s 
ermnaera- 
tkm cl tire 
Plants of 
West Lo- 
tMan. 

Mr Wal¬ 
ter on 
Eds. 
Continua¬ 
tion of Mr 
Bald’s pa¬ 
per on the 
Coal For¬ 
mation of 
'Allot. 

Letter con¬ 
cerning the 
Sea Snake* 
Mr Don’s 
List of 
Plants in 
the King’s 
Park* 


JSOSt 
- Nov. 4. 
Mr Brown 
>, est the or* 
der Ascle- 
piadeae. 


the Secretary. Mr Stewart then laid before 
the Society a list of Insects found by him in the 
neighbourhood of Edinburgh, with introductory 
remarks. This list is inserted in 1st vol. Mem. 
p. 566.-577. 

The Reverend Mr Fleming laid before the 
Society an outline of the Flora of West Lothian, 
enumerating only such Plants as are omitted by 
Lightfoot, or marked as uncommon by Dr 
Smith. Mr Walker read an account of some 
Eels which had lived for fourteen years in a sub¬ 
terraneous pool at Drumsheugh. The Secre¬ 
tary read the continuation of Mr Bald’s descrip¬ 
tion of the Coal Field of Alloa. Likewise a let¬ 
ter from the Reverend Donald Maclean of 
Small Isles, describing the appearance of a Great 
Sea Snake, or marine animal of some sort, among 
the Hebrides in June 1808. And a communica¬ 
tion from Mr George Don of Forfar, contain¬ 
ing a list of Plants growing in the King’s Park, 
but not included in Mr Yalden’s list published 
at the end of the Flora Scotica. 

The Secretary laid before the Society a learn¬ 
ed Botanical paper from R. Brown, Esq, F.R. S. 
on the Asclepiadeae, a natural order of Plants se¬ 
parated from the Apocineae of Jussieu. This im¬ 
portant Memoir is inserted in the 1st vol. Mem. 
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p.12.—78. The first part of an essay on Me¬ 
teoric Stones, by Mr G. S. Hamilton, was then 
read. 

Professor Jameson laid before the Society a 
list, with remarks* of Marine Vermes found by 
him in the Frith of Forth, and other parts of 
Scotland. This list is inserted in 1st vol. Mem. 
p. 556.— 565. Professor Jameson then laid be¬ 
fore the Society a fine collection of Topazes, late¬ 
ly found in the Highlands of Aberdeenshire, with 
remarks on their probable Geognostic relations. 
These remarks are inserted in 1st vol. Mem. p. 445. 
Aiid the Secretary presented to the Society an 
ample Catalogue of the rare Plants to be found in 
the course of a day’s excursion from Edinburgh, 
communicated by Mr Robert Maoghan senior. 
This paper is inserted in the 1st volume of the 
Memoirs, p. 215.—248. 

The Secretary Hid before the Society a Coih- 
munication from Mr William Scoresby of Whit¬ 
by, comprising a Meteorological Journal of seve¬ 
ral Voyages to Greenland, and an account of 
different Crystallisations of Snow observed there. 
The Journals are published in 1st vol. Mem. 
p, 249.—257. The Reverend Dr Macknight then 
read a Mineralogical description of Ben-Ledi and 
the neighbourhood, illustrated by a series of spe¬ 
cimens of the different rocks. 


Mr Hamil. 
ton on Me¬ 
teoric 
Stones. 


1809. 

Dec, 9. 
Professor 
Jameson’s 
List of 
Vermes 
found in 
Scotland. 
Professor 
Jameson 
on the To* 
paz of Scot¬ 
land. 


Mr 

Maughan’s 
(atalcguo 
of rare 
Plants near 
Edinburgh. 


1810. 

Jan. IS* 
Mr Scares* 
by’s Meteo¬ 
rological 
Tables, and 
description 
of trystali- 
sations of 
Snow. 

Dr Ma<S 
nighfs Mi¬ 
neralogy ti 
Ben-Lcdi* 
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1810. 
Feb. 3. 
Dr Mac- 
night’s Mi- 


Ben-More 
and Glen¬ 
coe. 

Professor 
Jameson on 
the Stron- 
tian Dead- 
glance For- 


Mr Scores- 
by’s Voyage 
to lat 81<> 
\2 f W* X. 

'Mr Scores- 
by’s de~ ' 
scription of 
the com¬ 
mon Green¬ 
land Whale. 


The Reverend Dr MacknIght read a Mine- 
ralogical description of the Mountain of Ben- 
More, and the Valley of Glencoe, which he il¬ 
lustrated by specimens. These descriptions are 
inserted in 1st vol. Menu p. 294.—818. Profes¬ 
sor Jameson exhibited some specimens said to 
have been found near Dunkeld in Perthshire, from 
which he thought it probable that the Galena or 
Lead-Glance Formation of Strontian, might be 
expected in that neighbourhood; The paper on 
the Strontian Lead-Glance Formation, inserted in 
the 1st vol. Mem. p. 46l., contains the observa¬ 
tions then kid before the Society; The Secretary 
read a Journal kept by Mr Scgresby of Whitby, 
of a Voyage to Lat. 8i 6 12' 42" N., along with 
some curious remarks on the Common Whale; 
and he exhibited an original drawing of that 
Animal, presented to the Society by Mr Scores- 
by, Mr Sgorssby’s account of the Whale, is in¬ 
serted in 1st vol. Mem. p. 578.—586. 


1810. 
March 10. 
Dr Mac- 
night’s rai-i 
serology of 
Ben-Nevis 
' and Strmx- 
/itfm' 1 ' 1 
Dr Ed- , 
moaston’s 
Natural , 

, History of 

, Sheep. 


Dr Macknight read a continuation of his Mi- 
neralogical tour to the Highlands of Scotland, em¬ 
bracing a description of Ben-Nevis and Strontian. 
These descriptions are inserted in 1st vol. Mem. 
p. 819.—357. Dr Edmonstone read observations 
on the natural and medical history of the Zetland 
Sheep. This Memoir is inserted in 1st vol. Mem. 
p, 258.-273. The Secretary then read com- 
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inunications from Lieutenant-Colonel Imrie, and 

m 7 m tone oo 

from Captain Laskey ; the former mentioning the Green- 

1 w stone vein 

the occurrence of Greenstone in Glencoe in the of Glencoe, 
form of Veins; und the latter containing some 

? Laskey oft 

observations on the Lepas dilata. 


Lepas di¬ 
lata. 


Dr Macknight read a continuation of his ac¬ 
count of the Highlands, embracing the country 
from Ben-Lawers, through Glen Tilt andBraemar. 
This paper is inserted in 1st vol. Mem. p. 858.— 
869. The Secretary read a communication from 
Colonel Imrie, on the Conglomerate Rock, which 
stretches along the south front of the Grampians. 
This communication is inserted in 1st vol. Mem. 
p. 453.—460. There was then read the third and 
last part of Mr Bald’s account of the Coal Forma¬ 
tion of Clackmananshire. This paper is publish¬ 
ed in 1st vol. Mem. p. 479.—503. 


IS1A 
April 
Dr Mae- 
fiighfs mi¬ 
neralogy of 
Glen tilt , 
and Brae- 
mar. 
Colonel 
Lurie m 
the Conglo¬ 
merate of 
t be Gram- 
pinis. 

3d Fart of 
Mr Bald’s 
Coal For¬ 
mation of 
Clachmaa- 
anshire. 


The Reverend Mr Fleming read an account of 
several Marine Animals found by him in Shet¬ 
land. Dr Barclay read some remarks on parts 
of the structure of the Animal cast on shore in 
Stronsa last year, shewing that it could not be a 
Squalus maximus, as supposed by Sir Everard 
Home. 


1810. 

Msy 19. 
Rev. Mr 
Fleming cn 
the Marine 
Animate of 
Zetland. 

Dr Raielaj 
m the 
Animal cast 
on share a* 
Stronsa. 


The Secretary read a communication from isio. 
William Fitton, Esq, on the Porcelain-earth b/eiwh 
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oa the Por¬ 
celain-earth 
of Cornwall. 
Dr Yule oa 
the Germi¬ 
nation of 
the Grauai- 
nae. 


1810. 

July n. 
Mr Camp¬ 
bell on the 
Antilunar 
Tide. 

Dr Thom¬ 
son on Ga¬ 
seous com¬ 
bination of 
Hydrogen 
and Car¬ 
bon. 

1810 . 

Nov. 24 
Colonel 
Montagues 
communi¬ 
cation. 

Mr Mac¬ 
kenzie’s 
Analysis of 
Compact 
Felspar. 
Mr Scores- 
by’s Green¬ 
land Jour¬ 
nal, 1810. 


1811 . 

Jan. It 
Professor 
Jameson’s 
Geognostic 
description 
of Arran. 


6 U 

of Cornwall; and Dr Yule read a paper oti thS 
Germination of the Graminese, illustrating his re¬ 
marks by specimens and drawings. Dr Yule’s 
paper is inserted in 1st vol. Mem, p. 587.— 
604 

Mr Campbell of Carbrook read some obser*. 
vations on the cause of the Antilunar or Inferior 
Tide, impugning the Newtonian theory on that 
subject; and Dr Thomson read a paper on the 
Gaseous Combinations of Hydrogen and Carbon. 
Dr Thomson’s paper is inserted in 1st vol. Mem. 
p. 504.—525. 

The Secretary read an additional communica¬ 
tion on the Fasciola trachea, and on the Zipho- 
theca tetradens, from Colonel Montagu ; and an 
account of the Analysis of the Compact Felspar 
of the Pentland Hills, by Charles Mackenzie, 
Esq.; and he laid before the Society a Me¬ 
teorological Journal of a Greenland Voyage per¬ 
formed this year, by Mr William Scoresbv 
junior. 

Professor Jameson read the first part of a 
Geognostieal description of the Island of Arran, 
illustrated by numerous specimens. The Se¬ 
cretary laid before the Society a Meteorological 
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Journal kept at Clepham House, Hudson’s Bay, 
for 1808 and 1809, by Mr Peter Fidler, com¬ 
municated by William Auld, Esq. 

• Professor Jameson read the second part of his 
Geognostical description of the Island of Arran, 
illustrating it by sketches and specimens. 

Professor Jameson read an account of the Pent- 
land Hills, illustrating his description by sketches 
and specimens. This paper is inserted in 2d vol. 
Mem. p. 178.—201. 

* 

The Secretary read a communication from Dr 
Thomson, containing an Analysis of an Iron- 
Ore from Greenland; also a communication from 
Dr Edmonstone of Lerwick in Shetland, on the 
Larus glaucus; and from Dr Barclay, on the 
Cells of Bees and Wasps. Dr Thomson’s com¬ 
munication is inserted in 2d vol. Mem. p. 51. 
—57. Dr Barclay’s in 2d vol. Mem. p. 259. 

Mr William Elford Leach read an account 
of the natural tribe of Diptera, called Epro- 
boscidea by Latreille, with descriptions of the 
species, which he illustrated by drawings and spe¬ 
cimens. At the same meeting, Professor Jame¬ 
son gave an account of the occurrence of Coal 
in Red Sandstone, in several districts on the Con- 

Tt 


Fidler’s 
Meteorolo¬ 
gical Jour- 
nal. 


1811 . 
Feb. 21 
Second Part 
of Professor 
Jameson’s 
Account of 
Arran, 

1811 , 
Feb-1& 
Professor 
Jameson 
da the mi* 
heralogy of 
the Pent- 
land Hills 

1811 . 
Mar. 9. 
Dr Thom¬ 
son’s Ana- 
lysis of 
Iron-ore 
from Green¬ 
land. 

Dr Edmon¬ 
stone on 
the Darns 
glaucus. 

Dr Barclay 
on the Cells 
of Bees. 

1811 . 
Aprils. 
MrW.E. 
Leach’s Ac¬ 
count of 
Eprobosci- 
dea. 

Professor 
Jameson’s 
Account of 
Coal in Bed 
Sandstone. 


* VOL. II- 



m 


APPENDIX* 


3811. 
April 27. 
Professor 
Jameson 
or Iceland 
Crystal. 

Mr Ellis 
on the 
Wiiidof a 
Ball* 

Dr Edmoa- 
stone on the 
Ember 
Goose. 

Dr Gordon 
on Sound, 
and the 
musical 
Ear. 


1811. 
My ST. 
Mr Mac¬ 
kenzie on 
Hemp from 
Plantain 


tinent of Europe, from, whence he inferred the 
possibility of Coal existing in a similar situation 
in Scotland. 

Professor Jameson read a paper on the Geognos- 
tical Situation of that variety of Calcareous-spar 
found in Iceland, and named Iceland-spar. A 
paper from Mr D. Ellis was then read, shewing 
that the effects of what is called the Wind of a 
Ball, depend on an accumulation of the electric 
fluid. The Secretary next read some remarks by 
Dr Edmonstone on the Colymhus immer, or 
Ember Goose. This paper is inserted in Sd-vol. 
Mem. p. 282.—237. And Dr Gordon read a paper, 
consisting of Observations and Experiments on the 
Qualities of the Sensations of Sound; on the dif¬ 
ferent inodes in which sonorous vibrations are 
communicated to the auditory nerve; on the 
ideas of the distance, and of the angular position 
of the sounding bodies with respect to the ear, 
which are associated by experience, with the dif¬ 
ferent qualities of sounds; and on some of the 
more remarkable differences in the sense of hear¬ 
ing, both original and accidental, which are occa¬ 
sionally observed among individuals, and particu¬ 
larly on the Musical Ear, 

Mr Mackenzie read a paper on manufacturing 
Hemp from the Plantain Tree cultivated in the 
West Indies. And the Secretary read a Descrip¬ 
tion by Mr Leach of a Sword-fish caught in the 
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Frith of Forth. This description is inserted in 2d 
vol. Mem. p. 58.—60. 


Mr leacVs 
Description 
of a 

Sword Fisk 


The Secretary read a communication from Dr 
Edmonstone, entitled, Observations on the La¬ 
ras parasiticus. Professor Jameson then gave 
a short Description of some. specimens of Sy¬ 
enite from Galloway, containing Zircon and 
Sphene. 


1811. 
Nov. ia 

Dr Edmon¬ 
stone on the 
Laras pa* 
rasiticus* 
Professor 
Jameson 
on Syenite 
from Gallo¬ 
way. 


The Secretary read a communication from the J 911 * 

Reverend Mr F leming, describing a Bed of Fossil MrRaw^ 

Shells which occurs near Borrowstounness; and the iwi 

Description of a new species of Echinus, observed by Busch's 

Mr Leach in Bantry Bay, and which he proposed description 

to call E. lithophagus. Professor Jameson read a Echinus. . 

series of Observations on the Geognostical relations * >TOf<ssor 

° a Jameson 

and Formation of Granite; and also Observations Granite, 
on the mode to be followed in describing Petri- node of 
factions, which he illustrated by the description of 
an undescribed camerated fossil shell from Sici- 
ly. The description was accompanied by a set of 
very highly finished drawings. 


The Secretary read the description of a new isn, 
Craniometer proposed by Mr Leach. Likewise te^’s 
a series of Thermometrical Observations on the c ” n ‘°* 

meter# 

Temperature of the Gulf Stream, communicated 

T12 , Strewn, 
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Professor 
Jameson 
m the 
Geognosy 
of the Stew- 
artry of 
Kirkcud¬ 
bright. 

1812. 
Jan. 18* 
Mr Leach’s 
description 
of two new 
species of 
Shark. 


Professor 
Jameson 
on Potphj- 
jy. 


1812. 

Feb* 1. 
Cob Inane 
on Geology 
of the 
Camprie 
HOJs, 


1812. 
Feb. 1% 
Mr Mac- 
gregor’s 
Mineralogy 
of Lanark. 
Mr Scores- 
by’s Meteo¬ 
rological , 
JounmHu 
Greenland 

fern 

Mr Huey’s, 
notice of a 
Sea Snake* 


04 8 

by Dr Manson. Professor Jameson then read a 
General Account of the Geognosy of the Stewartry 
of Kirkcudbright, and exhibited specimens of the 
different species of rocks. 

Mr Leach read a description of two species of 
Shark, as illustrative of a proposed subdivision of 
the genus Squalus of LiNNiCUS. He likewise com¬ 
municated an Analysis of the Bones of the Orkney 
Animal, by Mr John Davy. This paper is insert¬ 
ed in the 2d vol. Mem. p. 61.—66. Professor 
Jameson read a paper on Porphyry. This paper is 
inserted in vol. ii. p. 217.—220. of Memoirs. 

The Secretary read a communication from Co¬ 
lonel Imsxe on the Geology of the Campsie Hills. 
This paper is inserted in the 2d vol Mem. p. 24— 
58. 


The Secretary read a communication from Mr 
John Macgregor, Surgeon to the 25th Regi¬ 
ment, describing the Mineralogy of the country 
around Lanark, illustrated by specimens and sketch¬ 
es. Professor Jameson read extracts from a Me- 
teorogical Journal kept by Mr Sc oresby junior in 
Greenland, in 1811, which is inserted in vol. ii. 
Mem. p. 155. — 166. : also a Note from Lieutenant 
Alexander Huey of the 7Sd Regiment, describ¬ 
ing the appearance of a large Sea Snake in the 
Antarctic Ocean, accompanied with a sketch. He 
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then read a Mineralogical Account of the Rocks ■' 

° # mug’s ae* 

near Dundee, communicated by Mr Fleming, 

which is published in 2d vol. of Mem. p. 188.— of Dundee. 

144. 

The Secretary read an Essay on British Sponges, j^ & r . 
by Golonel Montagu, which is inserted in 2d vol. CoL Mon- 
Mem. p. 67.—122.; and Dr Yule read Observa- Spools, 
tions on the Natural Method in Botany. Profes- SSine. 
sor Jameson exhibited specimens of Native Copper Native Cop- 
and of Red Copper-ore from Unst in Shetland. 

The Secretary presented a Journal by Mr John isia. 

Aitken, surgeon, containing a Thermometrical w f^w . 
Register and Meteorological Journal from New* 
castle to Davis Straits, and back again, communi- servations - 
cated by Dr Barclay. Professor Jameson gave ProfeS5 °f 

u Jamesons 

an account of a Flcetz Serpentine which occurs in Mmeraiogi- 
Fifeshire; also of the occurrence of Basalt and Ta tions. * 
Quartz rock in the coal formation of that country; 
and of Fibrous Gypsum in Berwickshire, illustrat¬ 
ing his remarks by specimens. Dr Leach read a Dr Leach’s 

v 1 description. 

description of the Pig of Orkney and Shetland, of the 0*. 
which he considered as a distinct species, and MyR °' 
named Sus borealis. 

Dr Macknight read a Mineralogical Descrip. 
tion of Tinto Hill in Lanarkshire, illustrating Ms DtMk*. 

° night’s ds« 

account hy specimens and sketches; tMs paper scripuen 

of Tinto. 

T t 8 
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Governor 
Graham's 
Meteorolo¬ 
gical Ob¬ 
servations 
In Hudson’s 
Bay. 


ISIS. 
May 1«. 
Dr Yale's 
Account of 
a new Al¬ 
loy* 

Dr Leach 
on the class 
Insecta. 


181 $. 
Nov* 14 
Mr Mac¬ 
kenzie’s 
description 
of the 

Ochil Hills. 


im 

Dec* & 
MrFle- 
mingon Sil¬ 
ver Alines 
atBathgate. 
Professor 
Jameson 
oa the di¬ 
stribution 
of Carbon. 

ISIS. 
Jam 1C. 
Mr Scores- 
by’s Green¬ 
land Jour¬ 
nal for' 

m2. 


is inserted in vol. ii. Mem. p. 123.—137. The Se*, 
cretaty read extracts from a Meteorological Re-* 
gister kept in Hudson’s Bay by Governor Cra-* 

HAM. 


Dr Yule read an account of a New Alloy em¬ 
ployed for the making of Types in the East Indies; 
and he also read a continuation of his Botanical 
Observations. The Secretary communicated to 
the Society some Observations on the class Insecta 
of Linnjeus, by Dr Leach. 

Professor Jameson read a Description of the 
Ochil Hills, communicated by Charles Macken¬ 
zie, Esq. and which is inserted in vol. ii. Mem. 
p. 1.— 23. The description was accompanied with 
a series of specimens, and a map of the district. 

The Secretary read a description of the Sorex 
fodiens, and of the Old Silver Mines in the Bath¬ 
gate Hills, by the Reverend Mr Fleming. . Pro¬ 
fessor Jameson read a paper on the Distribution 
of Carbon in the Mineral Kingdom. 

The Secretary read a communication from Mr 
Scoresby, containing his Greenland Journal for 
1812, with some curious particulars concerning 
some Greenland animals, especially the Polar Bear. 
At the same meeting, Professor Jameson read a 
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paper on Formations, general and partial, and 
more particularly on those described by Cuvier 
and Brongniart as occurring around Paris. 

The secretary read a communication from Mr 
Syme, shewing the advantages of a double or 
enlarged Bee-hive ; and also a paper from 
the Reverend Mr Fleming, describing the rocks 
near St Andrew’s. This last is inserted in 2d 
vol. Mem. p. 145.—154. Professor Jameson read 
a paper on the Arrangement of Simple Mine¬ 
rals. 

Dr Macknight read a Lithological Account 
of the Environs of Loch Lomond, and illustrated 
his description with specimens of the rocks and 
simple minerals. This paper is inserted in 2d vol. 
Mem. p. 392.—403. 

The Secretary read a paper from James Hoy, 
Esq. Gordon Castle, describing a species of Tri¬ 
chi urus lately cast ashore near Fochabers. Pro¬ 
fessor Jameson read a series of Observations on 
Granite Veins; and also a communication from 
the Reverend Dr Grierson. 

The Secretary read an account of an Analysis 
of Pearl-spar, received from Professor Hisinger, 
dated Koping in Sweden. The paper is inserted 
in 2d vol. Mem. p. 174.-177. 

Tt4 


Professor 
Jameson 
on Forma¬ 
tions. 


1813. 
Feb. 16. 
Mr Syme 
on Bee¬ 
hives. 

Mr Fle¬ 
ming 
on Rocks 
around St 
Andrew^. 
Professor 
Jameson 
on simple 
Minerals. 


im. 

March 13. 
Dr Mack- 
night’s Ac¬ 
count of 
Loch Lo¬ 
mond. 


1813. 
April IT. 
Professor 
Jameson 
on Granite 
Veins. 

Communi¬ 
cation 
from Dr 
Grierson. 

1813. 
Nov. 20. 
Professor 
Hisinger 
on Pearl- 
spar. 
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Dec. 4 
Professor 
Jameson 
on Conglo¬ 
merated 
Bocks. 
Captain 
Brown’s 
List of 
Shells. 
1814 
Jan. 8. 
Captain 
Laskey’s 
Account of 
Fossil 
Shells. 

Professor 
Jameson 
on Stratifi¬ 
cation, &e» 


Professor Jameson read a paper on Conglome¬ 
rated Rocks, which is inserted in 2d vol. Mem, 
p. 202.—216.; and the Secretary read extracts 
from Captain Brown’s List of the Shells of the 
coast of Northumberland. 

The Secretary read a letter from Captain Las¬ 
key, giving an account of a Bed of Shells laid 
open in the course of digging out the new Ca¬ 
nal between Ardrossan and Paisley. Professor 
Jameson then read a paper on the Stratification 
of Rocks; the nature of Veins, and the origin of 
Coal. This paper is inserted in 2d vol. Mem. 
p, 221.—231. 


J4 Professor Jameson read a particular account 
Professor of the Geognostical relations'of the Strata, Beds, 
Mineralogy and Veins, that occur in the Parish of Burntisland 
ST*' in Tifeshire. 


181 *. Dr Macknight read an account of the Cart- 
Dr Maci’- land Craigs near Lanark, illustrating his descrip- 
thfca°rt- tion by specimens. The Secretary read a de- 
seription and Analysis of a new species of Lead- 
““k Ore from India, by Dr Thomson ; and exhibited 
SroaSw a specimen from Millburn Tower of the flower 
Lead ' 0re ' of an Acacia, which had never before flowered 
in this country. 
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Professor Jameson read a paper bv the Rever- „ 

, _ _ sr r j MarchS. 

end Dr Grierson, on the Dee Granite District DrOrfer- 
in Galloway, which was illustrated by specimens Dee Gra- 
and sketches. 


The Secretary read a communication from the 
Reverend Mr Fleming on the different species Mr Fie. 
of Mus found in Scotland; likewise an account the genus 
by Mr W. Bullock, of various rare Birds which he Mus- 
had observed in the north of Scotland, and Ork¬ 


ney and Shetland Islands. Then Professor Ja- Professor 

" ^ Jameson 

meson read the first part of his description of on the 
the Geognostical Structure of the Country at the of 
Needle’s Eye in Galloway. e ^ 3 


The Secretary read a description by Dr Flem¬ 
ing, of ten species of the genus Orthocera, il¬ 
lustrated by drawings. He also read Mr Hughs’s 
Note of the Strata cut through at the Coal-Pit of 
Brora in Sutherland, transmitted by Mr Demp¬ 
ster of Dunnichen. Likewise an account by Mr 
Nicol, Lecturer on Natural Philosophy,of a Floetz- 
Limestone possessed of flexibility, which be dis¬ 
covered near Tynemouth Castle in the county of 
Durham, of which fine specimens were exhibited. 
There were also laid before the Society Meteoro¬ 
logical Journals kept during Voyages to Davis 
Straits during the years 1813 and 1814, by Mr 
William Scoresby junior of Whitby. , 


181*. 
Nov, 12. 
Br Fle¬ 
ming^ de¬ 
scription of 
Orthocera. 
Section of 
Brora coal¬ 
pit 

Mr Nicol’s 
account of 
the disco¬ 
very of 
Flexible 
Limestone, 


Mr Scores- 
b fs Meteor 
rological 
observa¬ 
tions In 
Davis’s 
Straits, 
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181 *. 
Dec. & 
Captain 
Brown's 

description 
of new 
She11* 

M.Giesekete 
descriptions 
of new and 
rare Green¬ 
land mine* 
rate. 

Dr Yale on 
the Asple- 
niaro Ruta- 
mararia. 


1814k 
Dec. 17. 
Letter from 
Mr Scott 
regarding 
the junction 
of Transi¬ 
tion and 
Floetz rocks. 
Professor 
Jameson 
on the mi¬ 
neralogy of 
the South, 
of Scotland. 


Mr Miller 
on Flexible 
Sandstone 
from Ayr¬ 
shire. 


Mr Scores- 
by on the 
nature of 
Polar Ice. 


The Secretary read a communication from Cap- 
tain Brown, describing five new species of Shells, 
observed by him in Ireland, illustrated with draw¬ 
ings, and giving a list of the Shells found by him 
in Dublin Bay. Then Professor Jameson read 
Mr Gieseke’s descriptions of some rare and new 
Minerals observed by him in Greenland. Dr 
Yu ee gave an account of his having succeeded 
in raising from the seed, one of the smallest of the 
British Ferns, the Asplenuim ruta-muraria of LiN- 

NjEUS. 

Professor Jameson read a letter from Mr 
Scott at Ormiston, describing the junction of 
the Transition and Flcetz Rocks near Jedburgh, 
and mentioning the occurrence of Granite in Rox¬ 
burghshire. Professor Jameson then read the 
first part of his observations on the Mineralogy 
of the Southern Division of Scotland, including a 
general account of the Flcetz Formations in the 
Middle Division of Scotland, and a particular de¬ 
scription of the Rocks which occur on the coast 
of East Lothian. Specimens of Red Sandstone 
were presented by Mr Miller junior, from Bar- 
skimming in Ayrshire, which, when cut into long 
thin bars, possess a degree of flexibility, the 
flexibility being considerably increased when the 
stone is wetted. The Secretary then read the 
first part of Mr Scoresby’s paper on the nature 
of the Polar Ice. 
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- The Secretary read the continuation of Mr 
Scoresby’s account of the Polar-Ice. Then 
a description of some remarkable Atmospheric 
Appearances observed during a Thunder Storm on 
the 29th of July last, by Mr P. Syme, with 
beautiful sketches. Professor Jameson con¬ 
tinued his account of the Mineralogy of East 
Lothian. Mr Charles Whitlow from Ameri¬ 
ca, exhibited specimens of a new species of Ur- 
tica, found by him in Upper Canada, which af¬ 
fords a fibre, considered to be superior to that of 
hemp. 


IS? a, 

Jan. 2h 
Mr Scores* 
by on Polar 
Ice. 

Sir Syme 
on a re¬ 
markable 
meteoric 
appearance. 

Professor 
Jameson 
on the mi¬ 
neralogy of 
East Lo¬ 
thian. 

Mr Whit¬ 
low on a 
new species 
of Urtica. 


The Secretary read a communication from Dr ISIR 

J f Feb. 4 

Yule, on the germination and physical economy DrYuiem 
of Ferns; and also the first part of a paper by 
Dr Fleming, on the Mineralogy of the Red- Ked 
head. 


The conclusion of Dr Fleming’s account of 
the Redhead, was read, and illustrated by spe- BrEta ^ n | 
cimens. Professor Jameson read a short ac- Head, 
count of the Geographical and Physical distribu- 
tion of the Fossil remains of Animals of the Ele- 
phant tribe, and exhibited a 'mammoth’s tooth, *** Ele * . 

* t phant; and 

discovered by Mr Auld during his residence in efMrAuia’s 

^ discover? of 

Hudson’s Bay, this being the first time such re- the mam- 
mains have been observed so far north in Ame- w°lw . 
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Professor 
Jameson 
on the Talc 
of JJflSt. 


• 1815., 

March 11. 

Professor 

Jameson’s 

mineralogy 

of East 

Lothian. 

Mr Scores- 
by on Polar 
Ice. 

1815, 
March 25. 
Mr Wil¬ 
son’s de¬ 
scription of 
Aquatilis 
undulatus. 

Mr Scores- 
by’s paper 
oa Polar 
Ice conclu¬ 
ded. 


ISIS. 

April IS* 
Mr G% 
on rocks of 
Bristol' 
Colonel 
Montagu 
on rare 
British 
Pishes. 


rica. Professor Jameson also read a notice con¬ 
cerning the Indurated Talc which occurs in quan¬ 
tity in the Island of Unst, one of the Zetlands, 
and which, he stated, might he profitably brought 
to market, the article being in demand for remov¬ 
ing stains from silks, &c., and selling at a con¬ 
siderable price. 

Professor Jameson read a continuation of his 
Mineralogical Description of East Lothian, il¬ 
lustrating it by sketches and specimens. The Se¬ 
cretary read the continuation of Mr Scoresby’s 
paper on the Polar Ice. 

Mr Wilson read the description of a new spe¬ 
cies of Water Ouzel, named by him Aquatilis 
undulatus; and a specimen of the young bird, 
and a drawing of the bird in a state of maturity, 
were exhibited. The Secretary then read the con- 
cluding.part of Mr Scoresby’s paper on the Po¬ 
lar Ice, with his remarks on the practicability of 
travelling to the North Pole. This paper is in¬ 
serted in 2d vol. Mem. p. 261.— 3$S. 

The Secretary read a communication from 
Mr Gilby on the Rocks around Bristol. The 
first part of a paper by Colonel Montagu on 
some rare or new British Fishes, was then 
read. 
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The Secretary read the remainder of Colonel 
Montagu’s paper on rare British Fishes; and 
also his account of a species of Delphinus, killed 
in the River Dart in Devonshire. 

The Secretary read a notice from Mr H. M. 
Dacosta, regarding Native Iron from Leadhills. 
This notice is published in 2d vol. Mem. p. 370. 
—372. Also several descriptions of Shells, by 
Captain Brown. 

The Secretary read the description of an im¬ 
proved Rain Gauge, by Mr Kerr, 

The Secretary read Dr Macknight’s Mine- 
ralogical description of Ravensheugh ; and Pro¬ 
fessor Jameson communicated extracts of an in¬ 
teresting Letter from Dr Mitchell of New- 
York. 

The Secretary read a Mineralogical description 
of the country around Loch Doon in Ayrshire, 
-by Dr Grierson, and the description was illus¬ 
trated by an exhibition of specimens. Captain 
Laskey presented a drawing of an uncommon 
Petrifaction, resembling an Actinia, found by 
him in sandstone. 

Mr Campbell read the first part of his paper 
on the upright growth of Vegetables j and the 


ISIS. 
May 20. 
Conclusion 
of Colonel 
Montagu’s 
paper on 
Fishes. 

1815. 
Nov. 25. 
Mr Dacos¬ 
ta on Na¬ 
tive Iron. 

Captain 
Brown’s 
description 
of Shells. 

1815. 
Dee. 15. 
Mr Kerr’s 
Bain Gauge. 

1818. 
Jan. 8* 
Dr Mack- 
night’s 
on Ravens- 
heugh. 

Dr Mit¬ 
chell’s let¬ 
ter. 


1818. ■ 
Jari. SO. 
Dr Grier¬ 
son’s de¬ 
scription of 
Loch Doon* 
Captain ' 
Lackey’s 
drawing of 
a petrifac¬ 
tion. 


1810* 
Feb. 3* 
Mr Camp* 
bell on the 
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upright 
growth of 
plants. 

Mr Wilson 
on the Cirl 
Bunting. 


1813. 
Feb. 17. 
Professor 
Jameson 
on the Fos¬ 
sil Elk of 
the Isle of 
Man. 


Mr Camp¬ 
bell on tlie 
uprignt 
growth of 
vegetables. 
Dr Holder 
on the in- 
teneration 
of flesh by 
the juice of 
the papaw 
tree. 

18 . 10 . 
Mar. 2. 
Professor 
Jameson on 
LepidOlite. 
Mr Steven¬ 
son on the 
bed of the 
German 
Ocean. 

1813. 

, Mar. 16, 
Dr Wal- ' 
kerV ac¬ 
count of 
his own 
studied 


Secretary read a communication from Mr Wn.* 
son, containing remarks on the characters of the 
Cirl Bunting, and announcing the fact of a spe¬ 
cimen having been shot near Edinburgh; which 
specimen was presented. 

Professor Jameson read a series of observations 
on the extinct species of Cervus, and a communica¬ 
tion concerning the skull and horns of an extinct 
species of Elk, found in the Isle of Man, differing in 
several respects from those of the Irish Elk; trans¬ 
mitted by Mr Scott, Receiver-General of that 
Island. Mr Campbell of Carbrook read the se¬ 
cond part of his paper on the upright growth of 
Vegetables; and the Secretary read a communi¬ 
cation from Dr Holder on the integration of 
butcher-meat or poultry, by means of the juice 
or exhalation of the Carica papaya or Papaw- 
tree. 

Professor Jameson read a paper on the Lepi- 
dolite of Scotland; and the Secretary read the 
first part of Mr Stevenson’s paper on the pro¬ 
bability of a change constantly going on in the 
level of the Bed of the German Ocean, 

Professor Jameson read an account of Dr Wal¬ 
ker’s Mineralogical Studies, and a description of 
his Collection, written by himself. The Secre- 
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tary then read a notice concerning a* variety of 
the Common Rabbit, found in the Isle of May, 
remarkable for the length and silky fineness of 
its hair. ■ 

The Secretary read Dr Holder’s communica¬ 
tion concerning the fall of Volcanic Dust in Bar- 
badoes in 1812; and also Dr Grierson’s ac¬ 
count of his visit to the Giant’s Causeway, il¬ 
lustrated by specimens of the Rocks and Mine¬ 
rals. 

The Secretary read an account of a Portable 
Boat contrived by Mr Bruce of the Naval Yard, 
Leith. 

At this meeting, no public business. 

The Secretary read Dr Yule’s communication 
on the utility of the Bark of the Larch-tree in 
tanning sole-leather, accompanied with speci¬ 
mens of the bark and leather. Dr Barclay 
afterwards read a communication on the Causes of 
Organization. This paper is published in 2d vol. 
Mem. p. 237.—246. 


The Secretary read a communication from Mr 
Dacosta, in regard to the Mineralogy of the 
Giant’s Causeway. Professor Jameson read a 
communication, transmitted to him by Principal 


1816- 
Mar. 16. 
Dr Holder 
on volcanic 
dust of Bar. 
badoes. 

Dr Grier* 
son on ths 
Giant’s 
Causeway. 


1816 . 
April 15. 
Mr Bruce’s 
portable 
boat. 


1816. 
June 8* 


1816. 
June 
Dr Yule 
on tbe bar! 
of theLarcU 
Tree. 

Dr Barclay- 
on the cau¬ 
ses of or-- 
ganisatioa. 


1816. 

!Nov. S3. 
Mr Daeos- 
ta’s notice 
regarding 
the Giant’s 
Causeway* 
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Webb? -® AIRD ’ mentioning some very remarkable Heights 
count of in Northern India, ascertained by Lieutenant 

this great * 

heights in Webb, in the service of the Honourable East In- 
lnim ‘ dia Company. 


ISIS. 

Dec. 7. 

• Mr Neill’s 
description 
of the Be¬ 
luga. 


The Secretary read an account of the dimen¬ 
sions, and some of the external characters of the 
Beluga which was killed in the Frith of Forth in 
June 1815. 


1816 . 

Dec. 81. 
Dr Bar¬ 
clay’s dis¬ 
section of 
tfec Beluga. 


Dr Barciay read an account of the dissection 
of the Beluga which was killed in the Frith of 
Forth in June 1815. 


iai 4 Lr Macknight read the first part of an ac- 
Wghtv count Mineralogy of Ben-Cruachan, and 

mineralogy 0 f the country from thence towards Fort Wil- 

of Crua- 

chan. liam. ' 


Jan. is. Dr Macknight read the remainder of his 
nighfsmi- Mineralogical description of the country between 
FortWi- of Cruachan and Fort William, and towards Cairn- 

Bamand n. Qrm 
Cairngorm. & uuu ‘ 

1817. 

m/wiLh The Secretary read the first part of Mr Wn- 
Dntbege- son’s paper on the Genus Falco; and Profes- 
profeBsor*' sot Jameson read an account of the Mine- 
fiSatry ralogy of the country between Perth and Garvie- 

from Perth mnrp 
ta Game- ’ 11101 c * 

ihire. ’ ■ 
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The Secretary read the remaining part of Mr 
Wilson’s . paper on the genus Falco of Lin- 
NjEUS. 

The Secretary read a communication from Mr 
Scoresby, on the effects of the pressure of the 
Waters of the Ocean at great depths; and Pro¬ 
fessor Jameson gave an account of some remark¬ 
able geognostical appearances observed by him on 
the east coast of Scotland, particularly near to 
Montrose. 

Professor Jameson continued his description 
of the Geognosy of the east coast of Scot¬ 
land. 

The Secretary read a communication from Al¬ 
exander Stewart, Esq. of Calcutta, mentioning 
the occurrence of the Tapir in the Malay Penin¬ 
sula, accompanied; with a reduced drawing of 
the animal, and a representation of the skull 
of the natural size. Professor Jameson con¬ 
tinued his account of the Geognosy of the east 
coast of Scotland. 

Professor Jameson continued his observations 
on the Geognosy of the east coast of Scot¬ 
land. , 


1817. 
Feb. 15. 
Mr Wilson 
on the ge¬ 
nus Falco. 


1817, 
March 1. 
Mr Scores- 
by on the 
Pressure at 
great 
JJepths. 
Professor 
Jameson on 
the Geog¬ 
nosy of the 
east coast 
of Scotland. 


1817- 
March 15. 


1817. 

April 19. 
Mr Stewart 
on the oc¬ 
currence of 
the Tapir in 
Malacca. 

Professor 
Jameson on 
the Geog¬ 
nosy of the 
east coast 
of Scotland. 


1817. 
May 3* 
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May iV. The Secretary read a communication from 
Communi- Thomas Lauder Dick, Esq. contained in a let- 

cation from , . . « , 

KrLaader ter to Dr Gordon, gmng an account of the tram- 
Acl£ ' portation to some distance, by natural means, of 
a mass of rock, weighing about eight tons, si¬ 
tuated near Castle Stewart in Inverness-shire. 


1817. 
June ?. 
Communi¬ 
cation re¬ 
garding the 
remains of 
an Elephant 
found in 
Ayrshire. 
Communi- 
cationsfrom 
JVIr BraM* 
surgeon, 
Leadhdlls* 


The Secretary read a communication from Mr 
John Mackenzie at Irvine, addressed to Colonel 
Fullerton, giving an account of some Fossil 
Bones, apparently those of an Elephant, found in 
tirring a sandstone quarry in Ayrshire ; also two 
communications from Mr Braid, surgeon at Lead- 
hills, addressed to Dr Charles Anderson, Leith, 
the one describing a Thunder Storm which occur- 
red.on the 15th February 1817 j and the other, giv¬ 
ing an account of some curious effects of a noxious 
Gas on several persons exposed to it in the Mines. 


1817. The Society having met fo'r the first time this 
Thes’ociety Session, it was moved by Professor Jameson, and 
wloSSrf unanimously agreed to. That in consequence of 
the Princess melancholy event of the death of the Princess 
charlotte of Charlotte of Wales, the Society should imme¬ 
diately adjourn, without proceeding to business. 


ma si Professor Jameson read a communication from 
Mr Scores- Mr Scoresby, containing an account of his ex- 

by $ account M 

of Jan May- animation of the remote and desolate island, 
island. naine( j j an ]y[ a y en > s island an< i which appeared to 
him to be principally composed of Volcanic Rocks, 
and those of the Flcetz-Trap Formation. 
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History Society of Edinburgh,—continued 
from the First Volume . 
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July 27- Mr Thomas Dickson., Leith Walk. 
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1816 . 
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Analysis, description and, of a new species of Lead-Ore 


from India, by Dr Thomson, - ii. 252 

-description and, of Native Iron, - 370 

-— chemical, the surest mode of distinguishing ani¬ 
mal from vegetable substance, - 73 

Angusshire, mineralogy of the Redhead in - 339 


Apocincee, Robert Brown on the section of, most nearly 
related to the new order of Asclepiadese, with a ta¬ 
bular view, i. 59-—Echites, ib.—Iehnocarpus, 6l.—- 
Holarrhena, 62 . —Isonema, 63. —Vallaris, ib.—Par- 
sonsia, 64.—Lyonsia, 66.—Apocynum, 67-—Cryp- 
tolepis, 69*—Prestonia, ib.—Balfouria, 70.- Nerium, 

71.—Strophanthus, 72. —Wrightia, 73.—Alstonia, 

75. 

Appendix, History of the Society, * ii. 635 

Ascarides, found in Zyphotheca tetradens, - i. 85 

Asclepiadeee, Robert Brown on the, a natural order of 
Plants separated from the Apocinese of Jussieu, i. 12. 
—Observations oh the Flower-Bud of Asclepras Sy- 
riaca, 14.—Pollen in masses, deierminately fixed, to 
r the processes of the stigma, an essential character * 
of the order, 17.—General characters of the order, 
with a tabular view, 19- —L Asdepiadem verm y 
Ceropegia, 21. —Huernia, 22. —Piaranthus, Stapelia, 

23.—Caralluma, Microstemma, 25.—Hoya, 26 .— 

, Tylophora, Marsdeiha, 28.—Pergularia, 31.—Dis- 
chidia, 32.—Gymnema, 33—Leptadenia, Sarcolo- 
bus, 34.—Gonolobus, 85.—Matelea, Asclepias, 36. 

—Gomphocarpus, 87*—Xysmalobium, 38.—Calatro- 
pis, Kanahia, 3$.—Oxystelma, 40.—Oxypetalum, 
Diplolepis, 41.—Holostemma, 42.—Cynanchum, 48. 

—Metaplcxis, 48.—Ditassa, 49.—Dcemia, Sarcos* 

, temma, 50.—Eustegia, 51.—Mctastelma, 52.—Mi** 



INDEX, 


671 


Page 

croloma, 53.—Astephanus, 54.—II. Secamone, 55. 

•—III. Periplocece ; Hemidesmus, 56.—Periploca, 57 * 

—Gymnanthera, 58.—New and amended generic 
characters of the most nearly related section of the 
Apocmeae strictly so called.—See Apocmeae. 

B 

Bald, Robert, on the Coal Formation of Qackmanan- 

shire, - !• 479 

Barclay, Dr, his remarks on some parts of the Animal 
that was cast ashore on the Island of 
Stronsa, September 1808, i. 418,—Af¬ 
fidavits, &c. respecting the animal, i 431* 

--Ills notice concerning the structure of the 

dells in tfye Combs of Bees and Wasps, ii. 259 
- -his remarks respecting the causes of Or¬ 
ganization, - 537 

Barometer, its utility at Sea, - i 64 

Basaltic Clinkstone of the Ochills, - 15 

-rock of the Middle District of Scotland, - 630 

Bear, White or Polar, inhabitant of Greenland, - 262 

— ■ -- -- rarely attacks the human species, $33 

Bee$, peculiarity in the structure of the Cells an the 


Combs of * 259 

Ben-L&wers, mineralogy of - i. 359 

—Ledi, mineralogy of - 279 

-—More, mineralogy of *, 299 

—Nevis, mineralogy of - 822 

——Vorlich, mineralogy of - 295 


Blennius, Galerita, observations on, and description of 1.98 
•—- Ocellaris, remarks on, ii. 443—B. Gattoru- 
gine, ii* 447* 
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Blubber of the Greenland Whale described, j *- 681 

Bracmar, mineralogy of - ^68 

Bream, Black, remarks on in 451 

Breccia of Papa Stour, . h 168 

Breceiated Rocks, Professor Jameson on - in 202 


Brown, Robert, on the Asclepiadeae, a natural order of 
Plants separated, from the Apocineseof Jussieu, i. 12. 
Tabular view of the Genera, 19*—His new and 
amended generic characters of that Section of Apo- 
cineae, strictly so called, most nearly related to the 
preceding order, 59*—Tabular view of the Sec¬ 
tion, ib. 


Brown, Thomas, his account of the Irish Testacea, ii. 501 

Calcareous-Spar, veins of, in East Lothian, - i 477 

--—-—-- the Ochils, - ii. 

Callender, mineralogy of its neighbourhood, , - i. 270 

Callionymus Dracuneulus, Montagu's observations on ii. 440 
Campsie Hills, Geology of, by Colonel Imrie, - , 24 

Carbon, Hydrogen, and. Dr Thomson on the Gaseous 

Combinations of - i. 504 

Cartland Craig, Dr Macknight’s Geological remarks on ii* 491 
Caryophyllia eyathus, description of - 249 

Cellular Membrane of the Gannet, evident communica* 

iion between the, and the Lungs, 5. 181 

—--——curious Insect inhabiting the - 191 

Channel, British, observations on the General Bed of ii* 4<64 
Clackmammshirc, on the Coal Formation of - i. 479 
Clavicles united to the breast-bone in the Gannet, 186 

Clay-Ironstone near St Andrew's, - ii* 150 

—*—-— of the Middle District of Scotland, 629 
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Claystone of Papa Stour, . i. 171 

-the Ochils, - ii, 13 

-the Pentlands, - igfi 

---Porphyry of the Ochils, - 3 9 

-Tuff of the Pentlands, - 193 

--of the Middle District of Scotland, - 629 

Clinkstone of the Pentlands, - 190 

-Basaltic, of the Ochils, - 15 

-Porphyry of the Pentlands, - 190 

-Amygdaloidal - ib. 

-of the Middle District of Scotland, - 631 

Coal of the Caxnpsie Hills, - 32 

.-near St Andrew's, - 148 

—. Professor Jameson's observations on - %og 

—— Glance and Black, not derived from vegetable mat¬ 
ters, but original Chemical deposits, - ib, 

--Brown, of vegetable origin, - 231 


-Formation, on the, of Clackmanansaire, by Mi- 

Bald, L 479 «—Alluvial rocks, 450 . 

—Measurements of the Seams of 
Coal, 487 —Of the North Coal 
Field, 487 *—The Mid Coal Field, 

4S£).—The South Coal Field, 49 1 . 

—Of the Coal Formation in the 
North Coal Field, 493 .—Tabular 
Section of the Strata, 4 96.—Or¬ 
ganic remains found in Coal Stra¬ 
ta, 502 . 

.. . .—- at Durham, account of the, L 605- 

Section of the Formation, G07. 

*.-—--of the Middle District of Scotland, ii. 632 

Colymbns Immer, observations on the Natural History of 232 
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Combs of Bees and Wasps, notice concerning the $truc* 
turc of the Cells in* by Dr Barclay, - ii,$S$ 

Compact-Felspar of Papa Stour, - i. 170 

— -the Ochils, - H 20 

-- - -Floetz series of the Pentlands, 194 

— -—— Analysis of, from Pentlands, » L 6 l 6 

*---of the Middle District of Scotland, ii. 631 

Conglomerate Hock of the Grampians described, - i. 453 

- - --Pentlands, - ii # 186 

—:-Middle District of Scotland, 627 

Conglomerated or Brecciated Rocks, Professor Jame¬ 
son on -. 202 

~--Gneiss described, - 203 

-_-- Granite, - 205 

--— Limestone, • ^ 206 

*-— Rock associated with Porphyry, - ib„ 

Craig, Cartland, Geological remarks on, by Dr Mack* 

night, * , - m 


Cryolite, Professor Jameson on, l 465.—Its External 
Characters, 466.—Geognostic Relations, 467. 

Cyclopterus Montagu!, observations on, and descrip¬ 
tion of, by Montagu, i. 91—Where found, £)4.— 
Peculiarities in the Eyes of C. bimaculatus, 94.— 
Variation between the early and adult state of C* 
bimaculatus and cornubicus, 92. 

D 

Dacosta, H. M. his description and Analysis of Native 


I rcm * * , - ii. 370 

Dundee, account of the rocks in the neighbourhood of IBS 
Dungairdghall, its vitrified Fort, * l 351 

Durham, account of the Coal Formation at * 6 q5 
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Eagle, Golden, young of, described, ii. 570.—Of rare 
occurrence in Britain, 572. 

-Ring-tailed, description of - ii. 571 

East Lothian, on the Veins of the Floetz-trap Forma¬ 
tion of i. 469 

Echinorhynchus, a species of, found in Ziphotheca tetra- 

dens, - - 85 

Echinus miliaris, description of - ii. 246 

Edinburgh, list of the rarer Plants observed in the 
neighbourhood of, i. 215.—Addition to, i. 626. 

Edinburgh, list of Fishes found near * , i. 526 

* —- -- Insects found in the neighbourhood of 566 

Edmonstone, Dr, his observations on the natural and 
medical history of the Zetland 
Sheep, - 258 

-.— his observations on the natural his¬ 
tory of the Coiymbus Immer, ii. 232 
Eproboscideous Insects, Dr Leach on the genera and 

species of 547 

Bsk of Whitby, Greenland ship beset in the Ice, - 812 


Falco, observations m some species of the Genus, by 
James Wilson, ii. 569*—F. fulvus described, 571.— 
F. apivoms, alhidus, and variegatus, considered sy- 
nonimous, 575, 577.—Elucidation of terms used in 
Falconry, 581.—F. gentilis, 587.—F. pahtmburius, 
59L—F. communis, 595.—Distinction between the' 
plumage of young and old Hawks, 599* —F. pere¬ 
grines, 600.—F. hornotinus and (com ) fuscus, 602. 
—F. (com.) leucocephalus, 60S.—F. (com.) albus, 
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605—Commdn Falcon, usually so named, 607 .—F. 
gibbosus and rubcus, 6 lQ.—F. ruber, Indicus and 
(com.) maculatus, 6l 1 .—F. niger, 612—F.tartaricus 
and barbarus, 6 l 6 . 

Fasciola, account of a species of, which inhabits the 
Trachea of Poultry, with a mode of cure, 
by George Montagu, i. 1 94.—somewhat 
similar Animal observed by Dr Wiesen- 
thal, 193 . 

-Trachea, additional remarks on - i. 624* 

Fassney, Transition Greenstone (or Granite) of, de¬ 
scribed by Dr Ogilby, - 12 6 

Fauna, Contributions to the British, by the Rev. John 
Fleming, ii. 238.—Sorcx fodiens, 238.—Pleuronectes 
punctatus, 241.—Lepas fascicularis, 242*—Hirudo 


verrucosa, 245.—Echinus miliaris, 24f>.—Lucemaria 
fascicularis, 248.—Caryophyllia cyathus, 249— 

Fungia turbinata, 250.—Flustra EllisH, 251* 

Felspar, Compact, of Papa Stour, - L 170 

---——- the Ochils, - in 20 

----—-- Middle District of Scotland, 6S1 

— -_-Floetz Series of the Pent- 

lands, - I 94 

-from the Pentlands, 'Analysis of l 6l6 

-Porphyritic Slaty, - 172 

- Porphyry of the Oehils, - ii, 19 

- - .. ..Beds of, in Granite, * 3 pl 


Fcronia, generic characters of, ii. 550.—Description of 
the species, 55 7 . 

Fin-Whale, stranded near Alloa, P. Neill's account of i. 201 
Fishes, Account of five rare species of, by George Mon¬ 
tagu, i. 79 *—New species of the Apodal Order 
described, 82.—Remarks on the British species 
of Syngnathus, with descriptions, 85—S* 
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asquoreus first described as British, 88.—D&* 

scription of Cyclopterus Montagui, 91 _*Of 

Ophidium imberbe 5 9J-—Of Blennius k galeri- 
ta, 98. ■ * 

Fishes, account of new and rare English by the same, 
iL 418:—Cartilaginous; Males of the Ray, 
how distinguished, 414?—R. ckvata, 416.— 

R. chagrinea, 420.—R. oxyrinchus, 423.—R. 
maeulata, 426.—R. micro-ocellata, 430.—Apo* 
dal; Ziphotheca tetradens, 432.—Leptocepha- 
lus Morrisii, 436.—Jugular; Caliionymus 
dracunculus, 440.—Blennius ocellaris, 443.— 

B. gattorugine, 447—Gadus argenteolus, 449- 
—Thoracici; Sparus lineatus, 451.—Trigla 

Levis, 455.—T. cuculus, 457_T. lineata, 

460 . 

—— list of, found in the Frith of Forth, and Rivers 
and Lakes near Edinhurgh, with remarks, by 
Patrick Neill, i. 526.—Apodes, 527.—Jugu- 
lares, 529*—Thoracici, 534. — Abdominales, 

540,—Amphibia nantes ; Braneheostegi, 546, 

—Chondropterygii, 549. 

Fleming, the Reverend John, his description of a Small- 
Hcaded Narwal, cast ashore in Zetland, i. 131.— 

His Mineralogical account of Papa Stour, 162 .—His 
account of the Rocks which occur in the neighbour¬ 
hood of Dundee, ii. 138.—His observations on the 
Mineralogy of the neighbourhood of St Andrew’s, 

145.—His Contributions to the British Fauna, 238. 

—His Mineralogy of the Redhead, 339, 

Fleet#, Conglomerated, Rocks described, - ii, 20S 

--Rocks of the Peutluuds, - 185 

-- Trap Formation of East Lothian, Dr Ogilby on 

the Veins of * 5. 469 
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FItiate of Lime.-—-See Fluor-Spar, 

Fluor Spar, Analysis of, by Dr Thomson, i 8*—Occurs 
chiefly in Veins, ib.—Composition discovered by 
Seheele, ib«—.Analysis of, by Kirwan and Gren in¬ 
correct, ib.—Experiments on, by Dr Thomson, 9 ,—* 
Composition of, 11.—Similar result of Klaproth's 
Analysis, note, 11. 

Flustra Ellisii, description of * ii. 251 

Formation, on the Strontian Lead Glance, by Professor 

Jameson, - i* 46l 

--— ** Coal at Durham, account of - 605 

~—-- Ftetz-Trap, of East Lothian, on the Veins 

of - - 469 

Fort, vitrified, of Dungairdghall, - i. S51 

Forth, Frith of,'list of Fishes found in the - 526 

. ..... . . ——— Vermes found in the -• 556 

-..»■*».~~ Dr Leach's description of a Sword Fish 

found in the * ii. 5% 

Fungia turbinata, description of ‘ ' 250 

G 

Gadus argenteolus, remarks on, - ii, 440 

Galloway, Dr Grierson’s Mineralogical observations in 373 
Gannet, (Pelecanus Bassanus), observations on the 

structure of the, by George Montagu, - i, 176 
Gapes, disease called the, in Poultry, i. 194—Mode of 
Cure, 195. 

Gaseous Combinations of Hydrogen and Carbon, Dr 

Thomson on the - 504 

Gas, Dr Thomson on Carburated Hydrogen - 506 

. : --— — Olefiant, « 514 
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